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Introduction
The nearly 16,000 public school districts in the United States to-
day spend over $300 billion on K-12 education each year (NCES
1999). This large sum represents more than is spent each year by the
Department of Defense. Despite this substantial effort, public schools
today are often criticized for failing to educate our children adequately.
In response, the education community often claims that they do not
have enough money to do the job being demanded of them. They
argue that with more money, they can do a better job.
Yet the fact is, over the last 40 years, resources for public edu-
cation have increased dramatically (NCES 1999). Where has this
money gone? And has it been spent in ways that lead to improved
student performance? Unfortunately, despite substantial research
into the topic of how money matters in schools, the answer is
still far from clear.
The purpose of this volume is not to resolve the debate over
whether money matters, or how it matters. Rather, this volume
seeks to put in one place a summary of the research conducted to
date on this complex and interesting topic. As the pages that fol-
low show, researchers have not been able to document conclu-
sively that more money will lead to higher student performance.
Part of the reason for this absence of certainty is there is not al-
ways agreement as to what is meant by improved performance.
While most people consider this to mean higher test scores, many
economists argue that a better measure of school quality is the
future lifetime earnings of the student.
How money is used will also impact its effectiveness. Should
it be used to reduce class size (the most consistent use of addi-
tional funds in the last 40 years), raise teacher salaries, build new
buildings, or provide better professional development opportu-
nities? Or, since much of the research concludes that student so-
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cioeconomic status (SES) has the greatest impact on student per-
formance, perhaps additional resources should be devoted to gov-
ernmental programs outside of education that have as their goal
mitigation of the problems created by low SES. These are com-
plex issues for which answers are not readily available because of
inadequate data.
The balance of this volume describes the important compo-
nents of the research on whether, and how, money matters. Chap-
ter 1 begins with a discussion of production functions. Most re-
search on the topic of how money matters falls into the category
of a production-function study. Typically these studies attempt
to estimate the effect of additional resources on some outcome
such as student test scores while controlling for student, school,
and district characteristics.
A wide range of dependent and independent variables are used
in these studies, and the quality of the research varies tremen-
dously. Moreover, analysts who have reviewed many of the stud-
ies come to different conclusions about the effect of additional
resources on student outcomes.
Chapter 2 considers a special class of these studies, specifically
those that use adult earnings as the measure of student outcomes.
Because these incomes cannot be measured for many years, re-
searchers have typically had to use measures of school quality from
the past. What is particularly interesting about this line of re-
search is that when state-level measures of school inputs are uti-
lized, there appears to be a positive effect on student outcomes.
However, when the data are disaggregated to the school level, this
finding seems to disappear.
An important, if shop-worn, point often made in discussions
of how money matters is that what may be more important than
how much money is available is how that money is spent. Chap-
ter 3 reviews the extensive research that has been conducted, mostly
over the last ten years, on how schools and school districts allo-
cate and use the resources available to them.
In chapter 4, the extensive research on the impact of class size
on student achievement is the subject of a detailed discussion.
This topic is included in the monograph because the single larg-
INTRODUCTION 3
est expenditure of our public schools is for teachers. Lowering
class size is consequently an expensive proposition. Understand-
ing the impact of such reductions on both the budget and stu-
dent achievement is therefore very important.
One of the problems with all this research is the availability
and quality of the data. Chapter 5 provides a discussion of the
costs and benefits of collecting school-level and even student-level
data from schools and suggests how those data might be used to
improve the quality of our research on this topic.
Finally, chapter 6 offers some suggestions for different ways
data might be used, and outlines the important policy consider-
ations faced by federal, state, and local officials in determining
how to make the use of educational resources more cost-effec-
tive.
The research in this field changes on an almost daily basis. It
is entirely possible that by the time you read this, new studies
will have provided additional insights into how money matters.
Let us hope so. Without the continued efforts of dedicated re-
searchers, the answers to these complex questions will continue
to elude us.
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CHAPTER 1
Does Money Matter?
An Analysis of Production-Function
Research and Findings
Ask most teachers or school administrators if they could do a better
job educating children if they had more money, and virtually every
one of them will offer a resounding “yes.” Ask them what they would
do with that money, and their answer is less clear. Many educators do
not have a strategic sense of how the money could be used, and more
often than not the answer will conflict with what other teachers or
administrators say is needed.
Today’s school reformers increasingly call for greater produc-
tivity in our schools. As Monk (1992) shows, productivity is a
difficult concept to apply to a public good like education. Never-
theless, for the purpose of this book, here is a straightforward
working definition of educational productivity: the improvement
of student outcomes with little or no additional financial resources,
or a consistent level of student performance at a lower level of
spending. Although a simple idea, improvements in student
achievement absent large amounts of new money have been rela-
tively rare in public schools in the United States.
One of the difficulties in discussing educational productivity
is the many different ways it can be addressed. The first section of
this chapter reviews the literature that seeks to answer the ques-
tion, “Does money matter?”
The second section discusses why it has been difficult in edu-
cation to identify productive uses of school funds.
The third section considers the use of production functions
more generally in trying to ascertain the connection between
money and student learning. It explains the equations that are
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used in production-function research and describes the difficul-
ties commonly encountered with such research.
The Current Debate:
Does Money Matter?
One can measure educational productivity through three
lenses: efficiency, effectiveness, and equity. Efficiency refers to the
allocation of resources and their use in schools. Specifically, effi-
ciency concerns revolve around how much money schools have,
and how that money is used. Effectiveness encompasses the link-
age between student outcomes and the level and use of financial
resources in the schools. This topic, a matter of considerable de-
bate in educational and economic circles, is the focus of this sec-
tion. The third approach to measuring productivity is equity, the
equitable distribution of funds to all children.
Virtually all effectiveness studies rely on an economic method
known as the production function. This section begins with a
discussion of production functions and how they are used. While
this is not necessarily the only way to measure the effectiveness or
productivity of a school system, it has been the method most
frequently used.
Research Using Production Functions
While interest in the question of whether money matters has
always been high, the publication of an article by Hedges, Laine,
and Greenwald (1994a) in the April 1994 Education Researcher
sparked renewed debate over this issue. Prior to publication of
this article, the most often cited research in this field was the
work of Eric Hanushek (1981, 1986, and 1989). In those ar-
ticles, as well as his more recent research, Hanushek (1997) ar-
gues that there does not appear to be a systematic relationship
between the level of funding and student outcomes.
Hanushek has now analyzed 90 different publications, with
377 separate production-function equations. In the summer 1997
issue of Educational Evaluation and Policy Analysis, he continues
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to argue that “these results have a simple interpretation: There is
no strong or consistent relationship between school resources and
student performance. In other words, there is little reason to be
confident that simply adding more resources to schools as cur-
rently constituted will yield performance gains among students”
(Hanushek 1997, p. 148).
To reach this conclusion, Hanushek followed a process that
separates the studies on the basis of the outcome measures em-
ployed by the authors, and then looks at the regression results.
The regressions use a series of independent or descriptor variables
to estimate the value of the dependent or, in this case, outcome
variable. The regression estimates the nature of the relationship
between the independent variables and the dependent variable,
measures the estimated strength of that relationship, and indi-
cates whether the estimate of the effect is statistically significant
(whether one can say with some level of confidence that the an-
swer is different from zero).
For example, let’s say the researcher is interested in whether
more money leads to higher test scores. If the sign on the coeffi-
cient of expenditures is positive, the implication is that higher
spending leads to higher test scores. However, one needs to be
sensitive to the magnitude of that relationship and the confidence
one has about that estimate (the statistical significance).
Hanushek, using this same method, divided the results of the
377 equations into 5 categories as follows:
• A positive relationship that is statistically significant
• A positive relationship that is not statistically significant
• A negative relationship that is statistically significant
• A negative relationship that is not statistically significant
• A situation where the direction of the relationship can not
be determined
In addition to school expenditures, some of the studies relied
on other measures of school district resource allocation; they
looked at teacher/pupil ratios,*  expenditures for central or school-
site administration, teacher education, and teacher experience.
8 In Search of More Productive Schools
Hanushek analyzed the studies and placed them in one of the
five categories based on the estimated effect described above. In
looking across studies, at different outcome measures and differ-
ent types of inputs, Hanushek argues that the variation in find-
ings is such that systematic relationships between money and out-
comes have not yet been identified. He states:
The concern from a policy viewpoint is that nobody
can describe when resources will be used effectively and
when they will not. In the absence of such a descrip-
tion, providing these general resources to a school im-
plies that sometimes resources might be used effectively,
other times they may be applied in ways that are actu-
ally damaging, and most of the time no measurable
student outcome gains should be expected. (Hanushek
1997, pp. 148-9)
He then suggests that what is needed is to change the incen-
tive structures facing schools so that they are motivated to act in
ways that use resources efficiently and that lead to improved stu-
dent performance.
One of the most interesting findings in Hanushek’s (1997)
recent work is the impact of aggregation on the results. Studies
that use data aggregated to the state level, he found, are far more
likely to find statistically significant and positive relationships than
are studies that focus on the classroom or school level. What is
not clear from his work at this point is whether the aggregation is
masking much of the variance that exists (a likely occurrence), or
if we simply do not yet have tools that are refined enough to
000000000000000000000
* While it is generally easier to think in terms of a pupil/teacher ratio, the
advantage of reversing this ratio and considering a teacher/pupil ratio is to
simplify discussion.  Typically a lower pupil/teacher ratio is more expensive and
considered a positive step toward improving student performance.  However, if
smaller classes lead to higher student performance, then the relationship be-
tween the pupil/teacher ratio and the outcome measure will be negative.  If the
ratio is reversed, so that it is a teacher/pupil ratio, the higher the teacher/pupil
ratio, the smaller the class size. Thus if small class size leads to improved student
performance, the sign on the coefficient will be positive.
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adequately measure the effects of different inputs at the most
disaggregated levels in the system.
Others have looked at the same studies as Hanushek and con-
cluded that they show money does make a difference. Hedges,
Laine, and Greenwald (1994a, 1994b; see also Laine, Greenwald,
and Hedges 1996; and Greenwald, Hedges, and Laine 1996a,
1996b) conclude that, in fact, money can make a difference. They
argue that while in those studies only a minority of relationships
indicate a positive, statistically significant relationship, the num-
ber with such a relationship exceeds what one would expect to
find if the relationship were random. They also point out that
one would expect the statistically insignificant studies to be evenly
divided between positive and negative effects, yet in this category
as many as 70 percent of the relationships between per-pupil ex-
penditures and student performance are positive.
Relying on this and other evidence, Greenwald, Hedges, and
Laine (1996a) conclude that school spending and achievement
are related. In his rejoinder, Hanushek (1996) argues that while
there is evidence that the relationship exists, there is not evidence
of a strong or systematic relationship.
A number of other studies have looked at this issue. Ferguson
(1991) examined spending and the use of educational resources
in Texas. He concluded that “hiring teachers with stronger lit-
eracy skills, hiring more teachers (when students-per-teacher ex-
ceed 18), retaining experienced teachers, and attracting more teach-
ers with advanced training are all measures that produce higher
test scores in exchange for more money” (Ferguson 1991, p. 485).
Ferguson’s findings also suggest that the education level of
the adults in the community, the racial composition of that com-
munity, and the salaries in other districts and alternative occupa-
tions affect teachers’ selection of districts in which they want to
teach. According to Ferguson, this implies that better teachers
tend to move to districts with higher socioeconomic characteris-
tics if salaries are equal. If teacher skills and knowledge have an
impact on student achievement (and Ferguson, as well as others,
suggest that they do), then low socioeconomic areas may have to
offer substantially higher salaries to attract and retain high-qual-
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ity instructors. This finding would help confirm a link between
expenditures and student achievement.
In a more recent study, Wenglinsky (1997) used regression
analysis of three large national databases to see if expenditures
had an impact on student achievement of fourth- and eighth-
graders. He found that the impact of spending was in steps or
stages. For fourth-graders, Wenglinsky concluded that increased
expenditures on instruction and on school district administration
increase teacher-student ratios. Increased teacher/student ratios
(smaller class sizes) in turn lead to higher achievement in math-
ematics.
In the eighth grade the process was more complex. Wenglinsky
found that increased expenditures on instruction and central ad-
ministration increase teacher/student ratios (reduce class size). This
increased teacher/student ratio led to an improved school envi-
ronment or climate, and the improved climate and its lack of
behavior problems resulted in higher achievement in math.
Equally interesting was Wenglinsky’s finding that capital out-
lay (spending on facility construction and maintenance), school-
level administration, and teacher-education levels could not be
related to improved student achievement. This is particularly in-
triguing in light of his finding that increased spending for central
or district administration was associated with improved student
outcomes. These findings, certain to be controversial, conflict to
some extent with the “conventional wisdom” about school ad-
ministration. Why additional spending on district administration
leads to improved teacher/student ratios, whereas that is not the
case with school-site administration, is not clear, but this anomaly
should be investigated further and considered by school districts
when they evaluate the move to site-based management.
In summary, there remains considerable disagreement over the
impact of additional resources on educational outcomes of stu-
dents. The complexity of the educational system, combined with
the wide range of outcomes we have established for our schools,
and the many alternative approaches we use to fund our schools
make it difficult to come to any firm conclusions about whether
or not money matters.
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Methodological Challenges
One of the problems with all the studies described above is
that they do not take into consideration the similarity with which
school districts spend the resources available to them. Research
by Picus (1993a and 1993b), Picus and Fazal (1996), and Coo-
per and others (1994) shows resource-allocation patterns across
school districts to be remarkably alike, despite differences in total
per-pupil spending, student characteristics, and district attributes
(see also chapter 4 of this volume).
This does not mean that all children receive the same level of
educational services. As Picus and Fazal point out, a district spend-
ing $10,000 per pupil and $6,000 per pupil for direct instruction
is able to offer smaller classes, better paid and presumably higher
quality teachers, and higher quality instructional materials than is
a district spending $5,000 per pupil and only $3,000 per pupil
for direct instruction.
We do not know what the impact on student performance
would be if schools or school districts were to dramatically change
the way they spend the resources available to them. In 1992,
Odden and Picus suggested that the important message from the
research summarized above was that, “if additional education rev-
enues are spent in the same way as current education revenues,
student performance increases are unlikely to emerge” (Odden
and Picus 1992, p. 281). Therefore, knowing whether high-per-
forming schools use resources differently than other schools would
be helpful in resolving the debate over whether money matters.
Nakib (1996) studied the allocation of educational resources
by high-performing high schools in Florida and compared those
allocation patterns with the way resources were used in the re-
maining high schools in that state. A total of seven different mea-
sures were used to compare student performance. In his findings,
Nakib shows that per-pupil spending and per-pupil spending for
instruction were not statistically significantly higher in high-per-
forming high schools, largely because of the highly equalized
school-funding formula used in Florida. On the other hand, he
found that the percentage of expenditures devoted to instruction
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was lower in the high-performing high schools, implying high-
performing high schools may actually spend more money on re-
sources not directly linked to instruction than do other high
schools.
Unfortunately, the results of this Florida analysis do little to
clarify the debate on whether money matters. The comparison of
high-performing high schools with all other high schools in Florida
did not show a clear distinction in either the amount of money
available or in the way resources are used. As with many other
studies, student demographic characteristics were found to have
the greatest impact on student performance.
More recently, Odden (1997) has found that the schooling
designs developed as part of the New American Schools project
have generally led to increased student performance. In each of
the seven models he studied, schools are required to make sub-
stantial reallocations of resources. They hire fewer aides and teach-
ers with special assignments and instead employ a greater number
of regular classroom teachers, thus lowering average class size. In
addition, each of the designs requires substantial investments, in
both time and money, for professional development. Odden sug-
gests that this can often be funded through elimination of a posi-
tion through attrition. His optimistic assessment is that for rela-
tively little additional money, schools can fund existing programs
and organizational structures that will help them improve stu-
dent learning.
Why Is Educational Productivity
So Elusive?
To date, economists who have attempted to define a produc-
tion function for education have been largely unsuccessful. Much
of the variation in student performance from school to school is
related to student characteristics over which schools have no con-
trol. Moreover, recent research on educational resource-allocation
patterns shows little variation in the way school districts use the
funds they have, regardless of per-pupil spending levels (see, for
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example, Odden, Monk, Nakib, and Picus 1995; Picus and Fazal
1996; and chapter 4 of this volume).
As a result, it has been difficult to identify productive uses of
school funds. Before looking at potential ways to break these pat-
terns and improve productivity, it will be helpful to consider some
possible reasons these patterns exist.
Financial Organization of School Districts
School districts are typically organized in a top-down fash-
ion, particularly with regard to their fiscal operations. There are a
number of reasons for this. First, since schools spend public funds,
it is essential that district administrators ensure the money is spent
as budgeted and approved by the school board. Considerable ex-
pense goes into developing systems that provide this accountabil-
ity, and it is easier to manage these systems centrally. Moreover,
few school-site administrators have the training or desire to be-
come financial managers. Thus school district accounting systems
have become highly centralized.
Central fiscal management has its benefits in terms of central-
ized purchasing and common reporting formats, but it can also
reduce local creativity. Most school districts rely on allocation
mechanisms to distribute resources to school sites (Hentschke
1986). These mechanisms typically allocate resources such as
teachers on a per-pupil basis, and others on either a per-pupil or
dollar-per-pupil basis. Depending on the level of detail in a district’s
system, these allocation mechanisms often leave very little discre-
tionary authority to the school site.
Moreover, most systems do not allow school sites the flex-
ibility to carry over funds if expenditures are below budgeted lev-
els. Although this pattern is changing, to the extent it still exists,
schools have little incentive to create long-term plans, and they
find themselves better off looking for ways to be sure they have
spent all the funds allocated to their site each fiscal year.
School District Budgeting
Budgeting systems also work to limit variation in school
spending patterns. Wildavsky (1988) describes public budgeting
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systems as being incremental. The bulk of a public organization’s
budget, he notes, is based on the same allocation pattern as the
previous year, adjusted for changes in costs due to inflation, sal-
ary increases, and price increases. Consequently, changes in spend-
ing patterns are unlikely, and when they occur, do so at the mar-
gin. That is, it is only after current expenditures are “covered”
that new programs are considered, if more money is available.
It is not surprising that school districts have highly incremen-
tal budgets. The basic organization of a school district is to put a
number of children in a classroom with a teacher. The balance of
a school system is designed to support that structure. Depending
on local preferences, this includes a central administrative office,
school-site administrators, specialists and student-support person-
nel, aides, and classified staff to handle clerical, custodial, trans-
portation, and other activities. Each year the typical district bud-
gets funds to cover the staff, materials, and fixed costs of the
previous year. If funds are inadequate, then it is forced to make
reductions, usually at the margin. If new programs are desired,
new resources must be found.
Assuming large gains in productivity are desired, it seems that
dramatic changes in the ways resources are allocated and used will
be needed. Doing so requires breaking the patterns noted above.
Linking Spending to Student Outcomes:
Economic Research
Despite these methodological challenges, a considerable num-
ber of research studies have examined production functions in
education. Such research has taken two approaches to considering
whether spending on education leads to improved student out-
comes. The first focuses on defining outcomes as student achieve-
ment, usually measured through state or local assessment systems,
and usually in the form of standardized tests. Most production-
function research attempts to link changes in school spending to
changes in test scores. Other measures of student performance
that are sometimes used include school attendance, dropout rates,
college enrollment, and job longevity following high school.
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While this approach makes a great deal of sense, many econo-
mists argue that the way to measure the impact of additional edu-
cational resources is to assess its impact on lifetime earnings. They
suggest that education is an investment, and high investment in
education will yield higher returns in the form of higher lifetime
earnings. In fact, many studies that consider this “human capital”
approach find that money makes a difference (see chapter 2).
What Is a Production Function?
As Picus (1997b) points out, nearly all would agree that more
money is better than less. Moreover, most would agree that the
expenditure of additional funds on education should lead to im-
proved student learning. However, there is considerable disagree-
ment among researchers whether a statistical link can be found
between student outcomes and money (or what money buys, such
as lower class size, teacher experience and degrees, and so forth).
The single largest expenditure item for a school district is teacher
compensation (salary and benefits). So, for example, for a district
of a given size, the more money or revenue available to the sys-
tem, the more teachers it can hire and the smaller the average class
size will be.
Production functions are an economic tool used to measure
the contribution of individual inputs to the output of some prod-
uct. In simple terms, a production function takes the following
form:
(1) O = f(K,L)
Where:
O = some measurable output
K = Capital or nonlabor inputs to the production process
L = Labor
By estimating equations that include these variables, as well
as other variables that control for exogenous factors known to
affect the production process, it is possible to predict the impact
that the application of additional units of labor and capital will
have on the number of units of output produced.
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* For a more detailed description of production functions as they apply to
education, see Monk (1990).
This concept can be applied to education as well.*  For ex-
ample, it is possible to estimate an educational production func-
tion with the following form:
(2) P = f(R,S,D)
Where:
P = A measure of student performance
R = A measure of resources available to students in the
school or district
S = A vector of student characteristics
D = A vector of district and school characteristics
One possible measure of R would be the pupil-teacher ratio
at a school or school district. In fact, the pupil-teacher ratio is in
many ways a good choice for this particular variable as it provides
a proxy for the level of resources available for children (that is, it
is highly correlated with per-pupil spending), and it is a proxy for
class size.
Difficulties with the Educational Production-
Function Research
There are substantial methodological difficulties with esti-
mating equations of the form presented above. First and fore-
most is reaching agreement on the proper measure of student per-
formance to serve as the outcome indicator. Although there is
considerable discussion about this in the education community,
in recent years, the policy community—as well as most educa-
tors—have focused on the results of standardized tests as the out-
come measure. The studies described earlier in this chapter gener-
ally follow this trend.
There are a number of other methodological problems to
consider. There is substantial evidence that children from minor-
ity backgrounds, children from low-income families, children who
do not speak English as their first language, and children with
disabilities do not do as well in school as other children. There-
fore, if our model is to identify the impact that smaller classes
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have on student performance, it is necessary to control for differ-
ences in student characteristics. Unfortunately, it is often difficult
to collect these data in ways that facilitate the estimation of a
production function.
For example, it is often possible to collect data on student
performance and student characteristics at the individual student
level. However, other data related to school or district character-
istics may be available only at the district level. This is often the
case with fiscal data such as per-pupil expenditures and even pu-
pil-teacher ratios. As a result, the regression equations contain
variables with varying levels of precision. Unfortunately, the ac-
curacy of the estimates of the impact of resources on student per-
formance is only as good as the lowest level of precision. This is
often the district-level fiscal or resource data that are of interest
to the researcher. There are statistical techniques to minimize this
problem, in particular, Hierarchical Linear Modeling (HLM).
However, many of the early studies on the effect of school re-
sources did not use this tool.
Another problem is that most education production-function
studies rely on cross-sectional data. This approach allows for a
snapshot of one point in time. Yet many of the student character-
istic and schooling variables used in these equations are subject to
substantial change over time. Thus it is not clear that reliance on
a one-time measure of these characteristics will adequately con-
trol for their effects on student performance. Longitudinal data
sets, which would resolve many of these problems, are expensive
to collect, and few are available to researchers today.
In addition, there are substantial problems with the inputs
actually measured for this research. The pupil-teacher ratio is of-
ten used as a proxy for class size. Picus (1994b) shows that there
is considerable variation between the computed pupil-teacher ra-
tio in a district or school and teachers’ self-reported class size.
While self-reported class size averaged 50 percent larger than the
computed pupil-teacher ratio, this figure ranged widely from one
or two students more than the computed ratio to more than
double that figure. Thus, if one is trying to estimate the effect of
class size on student performance in a school or district, the pu-
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pil-teacher ratio may not accurately reflect either the class size or
the variation that exists in the number of students each teacher
sees in a day.
A final problem with this research is that it is generally im-
possible to establish a true experimental design with both an ex-
perimental group and a control group. Instead, student perfor-
mance at a given grade level before class size is reduced is com-
pared with student performance at that grade level following the
implementation of the treatment, in this case the smaller class
size. This too reduces the confidence with which one can make
statements about the relationship between class size and student
performance.
Summary
Production-function research has been used extensively to try
to understand whether and how money matters. To date, the re-
search findings have been mixed. This does not imply that money
does not matter, only that when using this economic technique,
we have yet to conclusively find how it matters. This is not, how-
ever, the only approach to assessing the impact of resources on
educational outcomes.
In the chapters that follow, other approaches are considered
and evaluated. What this discussion shows is that the relationship
between money and student learning is not clear cut, but rather is
influenced by a wide range of factors in our schools. Understand-
ing the impact of these factors on students, teachers, and other
participants in the educational process will help further our abil-
ity to learn the best ways to ensure that the money we spend on
schools leads to improved student outcomes.
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CHAPTER 2
Linking School Resources
to Adult Earnings
Chapter 1 focused on the most common approach to understand-
ing the impact of school resources on student achievement, the pro-
duction function. Several of the chapters that follow look closely at
a number of individual resources that educational decision-makers
can control in varying degrees to improve student learning; for ex-
ample, policymakers can reduce class size, add more teacher training,
and in other ways adjust how resources are used.
This chapter looks at an alternative specification for deter-
mining how money might matter. Specifically, it examines the
economic literature to find evidence on how inputs to schooling
influence adult earnings.
This line of reasoning is derived from the substantial litera-
ture on human-capital theory, which suggests that investments in
education lead to improvements in economic productivity gener-
ally, and to higher earnings for individuals who “invest” in that
education. (For an excellent summary of the literature on hu-
man-capital theory, see Sweetland 1996). While it is clear that
individual investment in schooling (for example, staying in school
longer) brings personal benefits in terms of higher earnings, there
is less evidence that public investment in additional school re-
sources generally will lead to higher adult earnings for those stu-
dents who benefit from that greater public investment. This chap-
ter examines the human-capital literature with a focus on how
investments in education influence long-term adult earnings.
The best-known studies on the impact of school quality on
lifetime earnings were conducted by Card and Kruger (1992a,
1992b, 1995, and 1996) and Julian Betts (1995 and 1996). Like
the discussion of production functions in chapter 1, the evidence
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presented by these researchers is not conclusive. Additional work
by Heckman, Layne-Farrar, and Todd (1996) has provided more
insight into this important question, but again, more research is
needed before statistical evidence will permit us to conclude that
adult earnings are positively correlated with measures of school
quality.
This chapter is divided into four sections. The first considers
the evidence developed by Card and Krueger that suggests school
quality has positive effects on adult earnings. The second section
looks closely at the work of Julian Betts and his finding that as
data are disaggregated from state-level variables to district- and
eventually school-level variables, the relationship seems to weaken
and even disappear. Then the studies of Heckman, Layne-Farrar,
and Todd are reviewed. In the last section, the current “state-of-
the-art” in this type of analysis is summarized.
School Quality Does Matter
Despite the substantial literature on the impact of investment
in education on individual earnings and on economic productiv-
ity, little research has been conducted on the effect of measures of
school quality on adult earnings or economic productivity. The
reason for this has to do largely with the difficulty of obtaining
adequate data.
Although census data provide estimates of annual earnings
for cohorts of individuals over time, data on measures of school
quality are not as reliable. Examples of school-quality measures
for which data might be available include expenditures per pupil,
pupil-teacher ratios, and average teacher salaries. The problem is
finding comparable data on these measures over long periods. State
and federal data-collection systems have changed over time as a
result of both efforts to improve data quality and budgetary con-
ditions that led to variations in the amount and quality of data
collected. Moreover, data on where individuals went to school
are often not available, making it hard to link earnings to mea-
sures of school quality.
Despite these difficulties, Card and Krueger (1992a and
1992b) conducted a comprehensive analysis of the impact of school
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quality on adult earnings. Card and Krueger suggested that school
quality could influence adult earnings in two ways. First, they
theorized that the benefits from higher quality schools would
translate into greater learning and hence the ability to earn more
income over an individual’s lifetime. Second, they suggested that
high-quality schools would induce more students to stay in school
for a longer time, leading both to higher earnings directly and to
a higher probability that the students will attend college and reap
the additional gains provided by college studies.
Card and Krueger (1996) analyzed the literature on this issue,
comparing the results of 24 estimates of the effect of school qual-
ity on adult earnings contained in 11 different studies. They clas-
sify the studies into four types as follows:
1. Studies that assume additional years of schooling affect
the starting income of individuals whose income then
grows at the same rate as does the income of individuals
with less schooling (the intercept in regressions estimat-
ing the impact of school quality on earnings).
2. Studies that assume additional years of schooling affect
both the starting income and the rate at which income
grows in the future (both the intercept and the slope).
3. Studies that focus on the impact of school quality on the
difference in growth of income (the slope only).
4. A model that attempts to estimate the overall effect of
added school resources on adult earnings independent of
school attainment. This model attempts to estimate the
direct effects of resources on the return to schooling, and
the indirect effect of students remaining longer in high-
quality schools.
Card and Krueger’s (1996) analysis indicated that all the 24
studies fell into either model 1 or model 2, and that all of them
show a positive effect of spending on adult earnings.
Card and Krueger’s own analysis is based on the use of state-
level indicators of school quality. They develop panel data with
information on per-pupil spending and pupil-teacher ratios from
the 50 states over time. These data are used as measures of school
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quality and included as independent variables in their equations
modeling adult earnings. They conclude from both their review
of the literature and from their own analysis that additional re-
sources devoted to schools in the form of higher per-pupil spend-
ing and lower pupil-teacher ratios increase the return from an
added year of schooling, and that those additional resources en-
courage students to stay in school longer than they otherwise
would do (Burtless 1996).
As part of this work, Card and Krueger also looked at the
evidence on the impact of school spending on adult earnings of
African-Americans educated in segregated schools. Card and
Krueger compared adult earnings of African-American males edu-
cated in segregated schools in different states (where different lev-
els of resources were available to African-American children) who
moved to, and worked in, other states. Two findings emerge from
this analysis. They found that individuals from states that pro-
vided more resources had higher adult earnings. They also found
that as the effects of segregation ended in more recent years, the
gap in earnings between African-Americans and whites has nar-
rowed somewhat.
The overall conclusion of Card and Kruger—and of others
using similar methods—seems to be that higher quality schools,
as measured by things like spending and pupil-teacher ratio, ap-
pear to lead to higher overall earnings for adult graduates of those
schools. This earnings differential appears to be composed of two
parts, one a direct return due to the higher skills obtained from
that quality education, and an indirect return because students in
higher quality schools tend to stay in school longer, leading to
greater adult earnings.
Do School Inputs Really Matter?
In his analysis of the data on this topic, Julian Betts (1996)
reaches a conclusion that differs from Card and Kruger’s. Betts
reviewed 23 studies that examined the link between school in-
puts and students’ earnings as adults. He concluded that almost
all the studies using state-level average inputs found that increases
ADULT EARNINGS 23
in school spending lead to improvements in earnings. He deter-
mined that in a slight majority of the studies using average inputs
at the level of the school district, the same result was obtained.
When Betts looked at studies that considered school-level data,
however, not one of them found a relationship between spending
and future earnings. In other words, to quote Burtless (1996, p.
33), “If inputs are measured using statewide or districtwide aver-
ages, there is a better chance that the study will find a statistically
significant effect of school expenditures.”
Betts (1996) found this general pattern was the same for most
other school inputs. The higher the level used to measure inputs
(state level being the highest), the greater the likelihood that a
statistically significant relationship between inputs and earnings
will be found. Further, Betts found that inputs that seem effec-
tive when measured at the state level are often insignificantly re-
lated to earnings when the input is measured for the actual school
attended.
Another pattern identified by Betts is that in studies of stu-
dents who were in elementary school prior to 1960, school in-
puts are linked to adult earnings, whereas studies of children in
elementary school after 1960 generally find little evidence of such
a link. He also found that studies of individuals who are 32 or
younger typically don’t find a statistically significant impact,
whereas studies that looked at individuals who are over 30 almost
always found that school resources were significantly linked to
adult earnings.
Betts goes on to estimate the internal rate of return to mak-
ing investments in improved school quality. His estimate of 2.35
percent is very low, despite a set of assumptions that seem largely
favorable to such investment. Betts points out that this low rate
of return does not particularly favor additional investments in
school inputs. Moreover, the return to investment of, say, lower
pupil/teacher ratios in elementary school is not likely to occur for
many years. This estimate is considerably lower than most esti-
mates of the rate of return to an additional year of schooling,
which typically range from 5 to 12 percent (Sweetland 1996).
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Missing from Betts’ calculations is an estimate of the social ben-
efits from education that certainly exist.
There are a number of potential explanations for the findings
that, over time, the link between school inputs and future earn-
ings has been more difficult to establish. One possible explana-
tion is that as the level of resources for school has increased over
time (see Odden and Picus 2000 and NCES 1989, 1993, 1996,
1997, and 1998 for evidence of this), the marginal benefit of the
additional resources declines with the rise in the average level of
inputs. Betts argues that the variation in the data is not large
enough to reach such a conclusion with great confidence.
Burtless (1996) suggests that other changes in school organi-
zation such as increased bureaucratization and teacher unioniza-
tion may have made it more difficult to link additional resources
to improved outcomes, because additional funds would be di-
rected to things that met the interests of administrators and teach-
ers rather than things that had the greatest impact on learning.
Again, there is little evidence to substantiate or deny this hypoth-
esis.
Another possible reason for later studies finding a weaker link
between school inputs and adult earnings is that, over time, dif-
ferences in per-pupil expenditures have been reduced, making it
harder to estimate the effects of such differences on outcomes.
However, these differences remain substantial today (Odden and
Picus 2000) and seem to vary sufficiently to allow significant
findings.
Card and Krueger also suggested that additional school in-
puts will induce students to stay in school longer, and that addi-
tional school attendance will lead to improved adult earnings. In
reviewing studies that consider this question specifically, Betts
(1996) found that the effects of additional inputs on student at-
tainment are stronger in state-level studies and virtually disappear
in studies relying on school-level data. As in the case of the direct
return, Betts concludes that the use of school-level data weakens
the finding of a link between additional school inputs and future
earnings.
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Do Inputs Matter?
Like the debate over production functions described in chap-
ter 1, the evidence presented in this chapter thus far suggests that
there is no simple yes or no answer to the question of whether
additional investment in school quality will lead to improved life-
time earnings. Heckman, Layne-Farrar, and Todd (1996) consider
the issue further.
They begin by pointing out that the earliest studies of this
question (see, for example, Johnson and Stafford 1973) assumed
that the difference in earnings that resulted from higher school
quality—as measured by school inputs—was constant for every
level of school attainment. That is, if earnings were plotted as a
function of school attainment for a state with high investment
and for a state with low investment, the lines would be parallel,
with earnings for every level of school attainment higher for the
state with the greater investment.
Later studies assumed that these lines are not parallel, but rather
the size of the benefit, as measured by lifetime earnings, increases
as years of schooling increase. In this case, the slope of the line
plotted to represent earnings as a function of years of schooling
would be steeper for the high-investment state than for the low-
investment state. This is essentially the method used by Card and
Krueger (1992a).
In more technical terms, the first model assumes that the in-
tercept of the two plots differs and that the slope is the same. The
second model assumes that the intercept is the same, but the slope
is steeper for the state with greater investment in educational in-
puts. Heckman, Layne-Farrar, and Todd (1996) use a model that
assumes both the intercepts and slopes of the two lines differ.
They hypothesize that the intercept for the high-investment state
is higher than for the low-investment state, and that the slope of
the line plotted is steeper. In other words, there is an initial ad-
vantage to going to school in a state that spends more per pupil
on education, and that the longer one stays in school, the greater
that advantage becomes as measured by future earnings.
Heckman, Layne-Farrar, and Todd (1996) also relax the as-
sumption that the relationship between earnings and school in-
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puts is linear. They suggest that there very likely are “sheepskin”
effects. That is, the return to a high school or a college diploma
exceeds the value of an additional year of schooling alone. In other
words, future earnings for a student who completes the 12th grade
and earns a high-school diploma are greater than the additional
earnings garnered for completion of the 11th grade. Similarly,
the gain from completing the fourth year of college and earning a
degree are greater than the gain from completing the second or
third year of college. This assumption can be tested by relaxing
the assumption that the relationship between earnings and school
inputs is linear.
Heckman, Layne-Farrar, and Todd (1996) reestimated Card
and Krueger’s model using the same data, supplemented with data
from later census files. The result of this work is to confirm Card
and Krueger’s earlier findings that there is a substantial gain in
adult earnings in response to investments in school quality. They
find these results are stronger using the 1990 census than the 1980
census, which was used by Card and Krueger.
Heckman, Layne-Farrar, and Todd (1996) then relaxed the
assumption that the relationship between school inputs and earn-
ings is linear and reestimated the model. When they did this, they
found the so-called sheepskin effects to be very strong. In fact,
they found that for workers who did not complete college, el-
ementary and high-school resources have little impact on earn-
ings. Such investments in K-12 school quality only appear to have
an effect on college graduates.
Summary
Not surprisingly, the debate over the effect of resources on
student outcomes has not reached a final conclusion, even when
the outcome shifts from student test scores to students’ future
lifetime earnings. In many ways, using lifetime earnings to mea-
sure the value of additional investments in education is an attrac-
tive alternative to reliance on student achievement. The focus on
earnings does not limit the study to the immediate effects of school
inputs, but rather captures a broader measure of what a student is
able to get out of his or her education. In that regard, it is an
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attractive alternative to the standardized test results that are com-
monly used to estimate school effects.
The problem with using earnings as a measure of school ef-
fectiveness is that it takes a long time to see the results of such
investments. In a time of instant policy analysis, time lags that
last for decades are probably unacceptable to policymakers. Thus,
to the extent that reliance on future earnings is the focus of at-
tempts to measure the impact of investments in education, the
policy community is likely to grow impatient.
There is, however, a more promising alternative in the litera-
ture. Specifically, limited evidence suggests that investments in
improved school quality will help keep students in school longer.
Given the ample evidence that additional schooling will lead to
greater lifetime earnings, it seems important to look more closely
at this issue. Moreover, the time lag associated with measurement
of future earnings disappears. Policy analysts will be able to mea-
sure the impact of investments in schooling on student attain-
ment almost immediately. Although the impact of investment in
school quality measured in this manner is indirect, rather than
direct, the immediacy of the results makes such information more
useful to policymakers.
Estimating the impact of additional investment in education
on future lifetime earnings is an attractive alternative to the cur-
rent emphasis on test results. Limiting the analysis only to indi-
vidual earnings, however, may underestimate the value of the in-
vestment, because it ignores the social benefits of education. (Bas-
ing the estimate on student test results alone suffers from the
same problem.)
Moreover, the limited research that has been conducted to
date seems to show that the relationship weakens as we disaggre-
gate data to smaller units of analysis, that is, the school. Addi-
tional research is needed to understand why this occurs.
More important, however, is the need to understand the im-
pact of this investment on years of schooling. If spending money
to improve our schools will keep students in schools longer, and
additional years of schooling lead to improved lifetime earnings,
then the investment may well be worthwhile.
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What is important to consider is how those additional funds
should be spent. If the goal were to keep students in school longer,
should school officials use new funds to purchase the things schools
typically use today, or are there other things that would be more
likely to keep students in school? And, if schools figured out what
would keep students in school longer, would the long-term result
be improved earnings for those newly retained students? These
are complex questions for which more research and analysis are
needed. In particular, what if very different inputs were needed to
retain large numbers of students? Would we be willing to make
that investment on the assumption that it would benefit students
in the long run?
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This chapter draws heavily from Odden and Picus (2000), and from Odden,
Monk, Nakib, and Picus (1995).
CHAPTER 3
Resource Allocation
Distributing dollars to districts in equitable ways is a first step in
providing educational resources for the purposes of educating chil-
dren. Interdistrict resource allocation has dominated school finance
for years. However, tangible methods of productively using those
resources in districts, schools, and classrooms should be the focus of
the research community.
There is considerable misinformation about how schools use
money. Former U.S. Secretary of Education William Bennett and
many others have implied that too much money is used for ad-
ministration, popularizing the term the “administrative blob.”
This chapter discusses the appropriation of dollars once they
reach districts. The questions that require answers are:
• Where did the money go? To instruction? To regular class-
room teachers? To specialist teachers working outside the
regular classroom? To administration and the alleged ad-
ministrative “blob”? To support services? To raise teachers’
salaries? To lower class size? To lengthen the school day or
year? To “overhead”?
• How was it used? To increase instruction in the regular pro-
gram? To boost instruction in the core academic programs?
To teach more curriculum content? To improve mathemat-
ics and science, in which the country still wants to improve
student performance? To provide services for special-needs
students? And does resource use differ across elementary,
middle, and high schools?
• What impact did it have on student achievement? How do
resource allocation and use patterns relate to student per-
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formance? Have these patterns changed toward patterns that
produce more learning? Are the linkages different at the el-
ementary, middle, and high school levels?
Although there is still more work to be done, school finance
as a field of study is slowly beginning to provide answers to these
questions.
The focus of research in the 1990s shifted as researchers sought
to acquire data on resource allocation and use at the school and
classroom levels. This shift occurred because schools and class-
rooms are the “production units” in education. As such, the fol-
lowing types of data need to be collected at each level (elemen-
tary, middle, and high school) of schooling.
• Expenditure by program—the regular instruction program;
programs for special-needs students such as compensatory,
bilingual, and special education; administration; staff de-
velopment; and instructional materials
• Expenditures by content area—mathematics, language arts
(reading in elementary schools), science, history/social sci-
ence, foreign language, art, music, and physical education
• Interrelationships among these expenditure patterns
• Relationships of these expenditure patterns to student per-
formance
The field of school finance is far from having this knowl-
edge. At present, few states report expenditures by program area
with their current accounting systems, and only Florida, Ohio,
and Texas can report expenditure and staffing data by site.
Nevertheless, these data are the minimum needed to address
productivity questions. Policymakers want to know where new
money goes, what resources—especially instructional and curricu-
lum resources—it buys, and what impact those resources have on
student performance. These are very reasonable questions.
Further, the total expenditure by level for elementary, middle,
and high schools across the United States and within most of the
50 states is not known. Data are not systematically collected by
school level (Busch and Odden 1997). This is an important ob-
servation because altering resource-use patterns at the school site
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might be the most promising way to improve productivity of the
education system. However, school-finance reformers who advo-
cate this method of reform cannot alter resource-use patterns ef-
ficiently without collecting total expenditure by levels. Also, since
investments in early education seem to have high payoffs in terms
of student learning, perhaps one reason student achievement is
low is that our nation underinvests in education in the early years,
particularly pre-K and K-3, and overinvests in education at the
secondary and postsecondary levels.
This chapter provides a brief overview of how education dol-
lars are used. The first section describes expenditures by function
and staffing patterns on a national and statewide basis. Section
two discusses how expenditure and use patterns vary across dis-
tricts within a state, especially across different spending levels.
The final section describes information about expenditures at the
site level. (See chapter 5 for a discussion of the challenges associ-
ated with formally collecting resource data at the school-site level.)
Resource-Use Patterns at the National
and State Levels
All 50 states collect fiscal data from their school districts. These
data include information on district revenues and expenditures,
and on district employees. The revenue data generally contain in-
formation on the sources and amounts of revenue received by
each school district. Expenditure data are most frequently col-
lected by object of expenditure, divided into categories such as
professional salaries, classified salaries, employee benefits, materi-
als and supplies, and capital expenditures. States now also collect
expenditure data by broad program area or function such as in-
struction, administration, transportation, plant operation and
maintenance, and debt service.
Staffing data usually specify the number of licensed staff em-
ployed by each district, and contain information on job title such
as teacher, administrator, principal, librarian, counselor, and so
forth. Also, some states maintain databases with information on
instructional aides. In a few states, data on teacher credentials and/
or teaching assignments are also available.
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Analysis of these data provides a beginning toward knowing
how money is used, but the results are several steps removed from
the data needed to answer important productivity issues. Never-
theless, these data provide a starting point for identifying how
districts use money.
Expenditures by Function
Annually, the National Center for Education Statistics (NCES)
provides nationwide and individual state data on expenditures by
function. Prior to 1990, the definitions for functional categories
differed across states, and thus NCES was able to report expendi-
tures across only a few very broad functional categories.
Table 3.1 provides data on expenditures by function at the
national level from 1920 to 1980. Two points should be noted
about the data in this table. First, the distribution of expendi-
tures by function changed over these 60 years. The data show that
the percentage spent on instruction declined during the first three
decades, and that the percentage spent on operation, maintenance,
and fixed charges (benefits) increased over this period. Second,
the percentage spent on instruction remained about the same from
1950 onward. Since the percentages are related to total expendi-
tures, which include capital as well as current expenditures, the
amount spent on instruction as a percentage of current expenses
needs to be calculated. The figure would be 60.8 percent for 1980,
a figure quite close to the percentage spent on instruction today.
During the late 1980s and early 1990s, the National Center
for Education Statistics inaugurated a project to collect more de-
tailed expenditure data that also were comparable across states.
During this process NCES also changed somewhat the categories
of data collected. Table 3.2 displays national data on expenditures
by function for both 1990-91 and 1994-95. The data show that
instructional expenditures continued to compose about 61 per-
cent of the operating budget, rising slightly from 60.5 percent in
1991 to 61.7 percent in 1995. The data also show what have
become typical expenditure distributional patterns: about 10 per-
cent for student and instructional support, 3 percent for district
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Table 3.1
PERCENTAGE DISTRIBUTION OF EXPENDITURES BY FUNCTION,
1920 TO 1980
1920 1930 1940 1950 1960 1970 1980
Total expenditures, all schools 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Current expenditures,
 all schools 83.4 80.0 83.4 80.9 79.8 85.7 91.2
Public elementary &
secondary schools 83.1 79.6 82.8 80.3 79.0 84.1 90.6
Administration 3.5 3.4 3.9 3.8 3.4 3.9 4.4
Instruction 61.0 56.9 59.9 53.3 53.5 57.2 55.5
Plant operation 11.2 9.3 8.3 7.3 6.9 6.2 —
Plant maintenance 2.9 3.4 3.1 3.7 2.7 2.4 10.2
Fixed charges 0.9 2.2 2.1 4.5 5.8 8.0 12.3
Other school services* 3.5 4.4 5.5 7.7 6.6 6.3 8.3
Summer Schools (**) (**) (**) (**) 0.1 0.3 (****)
Adult Education** 0.3 0.4 0.6 0.6 0.2 0.3 —
Community Colleges (**) (**) (**) (**) 0.2 0.3 —
Community Services (*) (*) (*) (*) 0.4 0.6 0.6
Capital outlay*** 14.8 16.0 11.0 17.4 17.0 11.5 6.8
Interest on school debt 1.8 4.0 5.6 1.7 3.1 2.9 2.0
— Data not available
00000000000000000000
Note: Beginning in 1959-60, includes Alaska and Hawaii. Because of rounding, de-
tails may not add to totals.
* Prior to 1959-60, items included under “other school services” were listed under
“auxiliary services,” a more comprehensive classification which also included com-
munity services.
** Prior to 1959-60, data shown for adult education represent combined expendi-
tures for adult education, summer schools, and community colleges.
*** Prior to 1969-70, excludes capital outlay by state and local school housing au-
thorities.
****Less than 0.05 percent.
Source:  NCES (1989), p. 151.
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Table 3.2
CURRENT EXPENDITURES BY FUNCTION FOR
THE UNITED STATES,
1991-1995
Percent
Current Expenditures 1990-91 1994-95
Instruction 60.5 61.7
Instructional Support 4.2 4.0
Student Support 6.9 6.1
District Administration 2.9 2.4
School Administration 5.8 5.8
Operation and Maintenance 10.5 10.7
Student Transportation 4.3 4.1
Food 4.2 4.2
Other 0.5 0.3
Totals may not equal 100 percent due to rounding.
Source: NCES (1998), p. 162
administration, 6 percent for site administration, 10 percent for
operations and maintenance, and about 10 percent for transpor-
tation, food, and other services.
Individual state patterns differ but not dramatically from this
national average. Table 3.3 lists the percentages spent on instruc-
tion by several states. Hawaii, for example, with the highest state
role in funding schools, spent 61.9 percent on instruction, very
close to the national average of 61.7 percent. On the other hand,
New Hampshire, which has the largest local and smallest state
role in funding public education, spent 64.4 percent on instruc-
tion, slightly above the national average. The other states listed
spent just under or just over the national average. The data show
that states quite consistently spend just over 60 percent of their
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current operating education budget on instruction, which are the
expenditures that provide direct teaching services to students.
Staffing Patterns
Translating these broad expenditures into staffing patterns is
the next step toward analyzing what happens to the education
dollar. Table 3.4 presents national data on the distribution of
school district staff by staffing category from fall 1960 to fall
1995.
Administrators do not appear to represent a large portion of
the total. Central-office administrators totaled just 1.7 percent of
total staff in 1995 and site administrators just 2.4 percent. Com-
bined, administrators composed just 4.1 percent of all staff, a
fairly small percentage, given the charges that the education sys-
tem spends so much on administration.
Table 3.3
INSTRUCTIONAL EXPENDITURES FOR SELECTED STATES,
1994-95
Instruction as Percentage of
Current Operating Expenses
California 60.0
Hawaii 61.9
Kentucky 60.0
New Hampshire 64.4
New Jersey 60.0
Texas 61.2
Utah 67.3
Wisconsin 63.5
United States 61.7
Source:  NCES (1998).
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Instructional staff dropped from 69.8 percent in 1960 to 67.1
percent in 1997. But this small decline masked larger changes in
the composition of instructional staff. Although not shown in
the table, teachers constituted 74.1 percent of total staff in 1950.
The table shows that the percentage of teachers declined to 64.8
percent in 1960 and then to only 52.0 percent in 1995. At the
same time, the percentage of instructional aides rose from almost
zero in 1960 to 9.9 percent in 1995.
Similarly, the percentage of support staff also rose over this
period, from 28.2 percent in 1960 to 31.2 percent in 1995. These
numbers show that about one-third of the total staff in education
perform nonadministrative roles, such as secretaries and opera-
tion, maintenance, and transportation personnel. When
policymakers and local taxpayers wonder why only 60 percent of
expenditures are spent on instruction, one answer is that opera-
tions, maintenance, transportation, and district administration
accounts for nearly a third of public school expenditures.
Table 3.4
STAFF EMPLOYED IN THE PUBLIC SCHOOLS, 1960 TO 1995
(Percentage Distribution)
1960 1970 1980 1990 1995
District Administrators 2.0 1.9 1.9 1.7 1.7
Instructional Staff 69.8 68.0 68.6 67.9 67.1
Site Administrators 3.0 2.7 2.6 2.8 2.4
Teachers 64.8 60.0 52.4 53.4 52.0
Teacher Aides —- 1.7 7.8 8.8 9.9
Counselors 0.8 1.7 1.8 1.8 1.8
Librarians 0.8 1.3 1.2 1.1 1.0
Support Staff 28.1 30.1 29.5 30.4 31.2
Source:  NCES (1998), p. 89.
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The bottom line, though, is that the percentage of teachers
has dropped nearly 33 percent in the latter half of the 20th cen-
tury. They have been “replaced” by instructional aides, pupil sup-
port staff, and as discussed below, by specialist teachers within
schools but who do not teach in regular classrooms. The policy
and productivity issue is whether this use of resources is the most
effective.
These broad staffing categories are at best indirect indicators
of how school funds are spent. Table 3.5 disaggregates the figures
a little more and shows the distribution of secondary teachers by
content area in 1981, 1986, and 1996. These figures give some
indication of the amount spent by content area, important infor-
mation in an era when improved student performance in the core
academic content areas is a national priority.
In 1981, 65.2 percent of secondary teachers were in the core
academic areas of English, mathematics, science, social studies,
and foreign language. That increased to 69.3 percent in 1986 and
to 72.3 percent in 1996. The declines occurred primarily in home
economics, industrial arts, and business education. The numbers
suggest that academics “won” and vocational education “lost” in
resource shifts reflected by the subject-area licenses of secondary
teachers in the years following the publication of A Nation at
Risk (NCEEE 1983), the report that spawned the education-re-
form movement of the 1980s and 1990s. While not definitive,
the numbers indicate that resource allocations shifted in line with
reform expectations. Unfortunately, similar staffing data are not
available for elementary and middle schools.
In the late 1980s, NCES began a comprehensive School and
Staffing Survey (SASS) to produce more detailed information on
how schools and classrooms are staffed across the country. The
data became available in 1990 and can be used in future analyses
to identify staffing patterns by state, level of education, primary
field assignment, and a variety of teacher characteristics, such as
sex, race, ethnic origin, age, marital status, level of education,
major assignment field, and area in which licensed. Table 3.6 in-
dicates the distribution of teachers by primary assignment field
for the overall SASS sample for both elementary and secondary
38 In Search of More Productive Schools
schools. The data in this table show the subjects teachers actually
taught, whereas the data in the previous table indicate the licenses
that teachers held.
The data in table 3.6 show that the majority of teachers in
elementary schools were elementary school generalists, with very
few having content-specific assignments. Also, 13.4 percent of
Table 3.5
SECONDARY TEACHERS BY CONTENT AREA,
1981, 1986, and 1996
                                                               Percent of  Total
          Subject 1981 1986 1996
Agriculture 1.1 .06 0.5
Art 3.1 1.5 3.3
Business Education 6.2 6.5 4.1
English 23.8 21.8 23.9
Foreign Language 2.8 3.7 5.2
Health/PE 6.5 5.6 5.9
Home Economics 3.6 2.6 2.2
Industrial Arts 5.2 2.2 0.5
Mathematics 15.3 19.2 17.2
Music 3.7 4.8 4.3
Science 12.1 11.0 12.6
Social Studies 11.2 13.6 13.4
Special Education 2.1 3.5 1.7
Other 3.3 3.4 5.2
Total 995,000  970,000 1,049,000
Source:  NCES (1989), p. 73; NCES (1998), p.80
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elementary teachers were in special education. At the secondary
level, 56.9 percent of the teachers in the sample had assignments
in the academic core areas of English/language arts, mathematics,
social studies, science, and foreign language, somewhat below the
figures in the preceding table. Indeed, though only 9.0 percent of
secondary teachers were licensed in vocational education, close to
18.8 were actually teaching courses in vocational education.
These nationwide data provide the beginnings of detailed in-
formation on staffing patterns in schools, but future analyses dis-
aggregating the data to local and school levels would provide even
more useful information on how dollars are transformed into
staffing patterns.
Table 3.6
ELEMENTARY AND SECONDARY TEACHERS
 BY PRIMARY ASSIGNMENT FIELD
 1987-88
                                   Percent of Total
Primary Assignment Field Elementary Secondary
English/Language Arts 1.3 15.5
Mathematics 1.3 13.8
Social Studies 0.8 12.0
Science 0.8 11.9
General Elementary, 78.1
Prekindergarten &
Kindergarten
Special Education 13.4 9.0
Foreign Language 0.2 3.7
Art/Music 2.0 7.0
Vocational Education 0.2 18.8
Physical  Education 2.1 8.3
Source:  Bobbitt and McMillan (1990).
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Resource-Use Patterns
at the District Level
Since education services are organized by the local education
system—school districts—and provided in schools and class-
rooms, statewide expenditure patterns need to be disaggregated
to these lower levels. This section first analyzes several studies of
expenditure patterns across districts within a state and then re-
views the research on how districts use new money.
Expenditure Patterns Across Districts
Within a State
Research is showing that most districts follow relatively stan-
dard practices in using education resources. The major portion of
the education budget is spent on instruction, but a large portion
of these instructional expenditures today is spent outside the regu-
lar classroom on services for special-needs students. This strategy
reflects a system characterized by good values but unimpressive
results, because the typical “pullout” strategy of providing extra
services has not had much positive impact on those students’ learn-
ing. Districts also provide a host of noneducation services. Dis-
tricts operate buses, heat and clean buildings, serve meals, and
administer a complex system. The result is that only a small por-
tion of the education dollar is spent on regular-education instruc-
tion.
Table 3.7 draws from studies of district-level expenditure pat-
terns in three major states: Florida, California, and New York
(Monk, Roellke, and Brent 1996; Nakib 1996; Picus, Tetreault,
and Murphy 1996). The data show, not surprisingly, that dis-
tricts spend about 60 percent on instruction, which includes both
regular-education instruction in mathematics, language arts, writ-
ing, history, and science, as well as instruction for students with
special needs such as the disabled. The proportion spent on in-
struction (60 percent) is quite consistent across the states and
squares with the figure from national studies. These studies also
examined the spending patterns across a number of different dis-
trict characteristics, including spending level, rural and urban lo-
cation, high and low percentages of minority students, as well as
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Table 3.7
CURRENT EXPENDITURES BY FUNCTION (PERCENT)
ACROSS THE NATION AND IN CALIFORNIA,
FLORIDA, AND NEW YORK
Nation
Expenditure Function (NCES) California* Florida New York
Instruction 61.2 60.8 58.4 61.8
Instructional Support and 8.7 7.9 9.9 8.6
Student Services
Total Administration 8.4 11.4 11.1 10.2
District Administration (2.6) (3.2) (4.4) (5.7)
School Administration (5.8) (8.2) (6.9) (4.5)
Operation and Maintenance 10.3 13.4 10.7 9.3
Transportation 4.2 1.5 4.2 6.3
Short Term Capital 0.4 0.3 1.1
Food Services 4.2 4.6 5.2 2.7
*Large unified districts.
Source: Monk, Roellke, and Brent (1996); Nakib (1995); Picus, Tetreault, and Murphy
(1996); NCES (1996), Table 160.
students from low-income families, and the patterns were remark-
ably consistent. The coefficient of variation for percentages spent
on instruction was just 10 percent, meaning the proportion var-
ied from about 53 to 66 percent for two-thirds of all districts.
These figures are similar to the findings from other studies of
school district expenditures: the Odden, Palaich, and Augenblick
(1979) study of New York, two studies of districts in Pennsylva-
nia (Hartman 1988a, 1988b, 1993), and studies by Cooper (1993)
and Speakman, Cooper, Holsomback, May, and Sampieri (1993)
in New York.
Table 3.8 displays these data by high, medium, and low levels
of operating spending levels for New York for the 1977-78 school
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Table 3.8
EXPENDITURES BY FUNCTION BY LEVEL OF
SPENDING IN NEW YORK,
1977-78
Level of Spending*
Component of Per-Pupil
Expenditures High Medium Low
Operating Expenditures $2,863 $1,850 $1,325
Central District Admin 80 (3%) 42 (2%) 48 (3%)
Central District Services 329 (11%) 240 (13%) 156 (11%)
Instruction 1,822 (63%) 1,107 (59%) 800 (58%)
Employee Benefits 559 (19%) 373 (20%) 271 (20%)
Transportation 114 (4%) 105 (6%) 104 (8%)
Instructional Expenditures $1,822 $1,102 $ 800
Curriculum Development
& Supervision 175 (10%) 116 (10%) 55 (7%)
Teacher Salaries 1,303 (72%) 807 (73%) 619 (77%)
Non Instructional Salaries 28 (2%) 21 (2%) 9 (1%)
Books, Materials &
Equipment 58 (3%) 41 (4%) 36 (5%)
Pupil Services 138 (8%) 71 (6%) 47 (6%)
Special Needs Students $ 220 $ 219 $ 195
Teachers
Pupil/Classroom Teachers 17.2 18.9 20.4
Median Teacher Salary $22,037 $16,654 $12,716
Percent with only a B.A. 9.1 20.2 33.4
Percent with M.A. & 30
points or a Doctorate 35.9 15.3 6.0
Percent with more than 10 68.2 53.8 43.6
years experience
*High is top-spending decile; middle is decile 6; low is lowest spending decile.
Source: Odden, Palaich, and Augenblick (1979).
RESOURCE ALLOCATION 43
year; the numbers include state and local revenues only. First, in-
structional expenditures composed about 60 percent of state/lo-
cal operating expenditures per pupil, quite close to the national
average. Second, instructional expenditures per pupil as a percentage
of total operating costs increased with spending levels, from 58
percent for the bottom decile, to 59 percent in the middle, to 63
percent for the top spending decile. This latter pattern was differ-
ent from the Pennsylvania results discussed below, as well as differ-
ent from later New York studies in the 1990s, also discussed be-
low.
Employee benefit expenditures, often called fixed costs, con-
sumed about 20 percent of expenditures across all spending lev-
els, higher than the national figures. Expenditures for central-
office administration and services also composed about an equal
percentage of expenditures across all spending levels. Transporta-
tion, on the other hand, constituted a declining percentage of the
budget as spending rose.
Spending for special-student needs, such as for compensatory
and bilingual education, totaled about $200 per pupil for all three
spending levels. Since the groups differed substantially in overall
operating expenditures per pupil, this finding shows that spend-
ing for special-needs students constituted a much higher percent-
age of operating expenditures in low as compared to middle- or
high-spending districts. This finding underscores the importance
of a strong and fair state role in supporting services for special-
needs students.
Although the percentage spent on instruction increased from
just 58 to 63 percent, the dollar amount of the increase was larger,
rising from $800 per pupil in the low-spending decile, to $1,107
in the middle and to $1,822 at the high-spending decile. These
differences produced different patterns in expenditures for teach-
ers. Low-spending districts spent 77 percent on teacher salaries,
compared with only 72 percent in the high-spending districts.
Nevertheless, the high-spending districts spent more than twice
the per-pupil amount on teachers — $1,303 to $619. These higher
expenditures were reflected primarily in different salaries; the
median salaries were almost twice as high in the high-spending
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districts compared to the low-spending districts. Pupil-teacher
ratios differed only marginally in New York, ranging from 20.3
in the lowest spending districts to 17.2 in the higher spending
districts. In general, pupil-teacher ratios were uniformly low. Thus,
differences in spending on teachers were reflected primarily in
differences in teacher salary levels.
Some of these expenditure patterns had changed by 1992. As
shown by the data in table 3.9, the major difference was that the
percentage spent on instruction decreased as overall expenditures
increased in 1992, a pattern than was much more typical across
the country in the 1970s and 1980s, and a pattern more typical
today as well. The data show that the percentage spent on some
other categories in the 1970s and 1980s also increased with over-
all expenditures. As per-pupil expenditures rose, the percentages
spent on administration, pupil services, maintenance and opera-
tions, and debt service also rose. Since the absolute amount spent
is the product of the percentage times the overall expenditure
level, higher spending districts not only spent more dollars on
instruction (largely teacher salaries and benefits) but also on all
these other elements of the budget.
The expenditure patterns across spending levels for Pennsyl-
vania in both 1983-85 (Hartman 1988a and 1988b) and 1991-
92 (Hartman 1993) were similar to the latter patterns in New
York. Instructional expenditures as a percentage of current expen-
ditures decreased as current spending increased. Although a larger
portion of additional teacher expenditures was spent on reducing
pupil-teacher ratios than on increasing teacher salaries, higher
spending districts nevertheless both paid their teachers more and
provided them lower class sizes. In terms of other patterns, higher
spending districts had teachers with slightly more education and
experience (though the differences were not as dramatic as in New
York) and had more support and administrative personnel.
These studies show that higher spending districts are able to
purchase a different mix of educational services than lower spending
districts. They hire more teachers, administrators, and support
personnel, hire teachers with more advanced education and years
of experience, pay them more (sometimes dramatically more),
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Table 3.9
NEW YORK EXPENDITURES
BY FUNCTION AND BY SPENDING LEVEL,
1991-92
Function Quintile1 Quintile 2 Quintile 3 Quintile 4 Quintile 5 Total
Instruction 62.5 62.2 62.0 61.9 60.0 61.8
Instructional Support 5.2 5.3 5.1 4.7 5.4 5.1
Administrative 9.9 10.2 9.9 10.1 11.0 10.2
District
State
Pupil Services 2.9 3.2 3.3 3.4 4.2 3.5
Maintenance &
Operation 9.0 9.2 8.8 9.4 10.2 9.3
Transportation 6.4 6.1 6.4 6.5 6.3 6.3
Food 3.5 3.3 3.1 2.5 1.8 2.7
Debt Service 0.6 0.7 1.4 1.3 1.1 1.1
Total Expenditures $6,067 $6,627 $7,309
Each quintile includes about one-fifth of all students.
Source:  Monk, Roellke, and Brent (1996), Table 3A.
have lower class sizes, provide more pupil-support services, and
provide a greater variety of instructionally related support ser-
vices.
In analyzing data from a larger and nationally representative
sample of districts, Picus (1993a and 1993b) and Picus and Fazal
(1996) found that higher spending districts tend generally to spend
the bulk of their extra funds on more staff, and only a small amount
on higher salaries. Their research found that higher spending dis-
tricts spent about 50 percent of each additional dollar on more
teachers, and the other 50 percent on noninstructional services.
Of the 50 percent spent on teachers, 40 percentage points were
used to hire more teachers and only 10 percentage points were
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used to provide higher salaries. Barro (1992) found similar re-
sults with state-level data; the bulk of extra revenues was used to
hire more staff rather than for higher salaries.
But the schools tend not to use the additional staff for the
regular instructional program, as partially hinted by the New York
and Pennsylvania information above. In a fascinating analysis of
1991-92 teacher resources by core subject areas in New York sec-
ondary schools (English, mathematics, science, social studies, and
foreign language), Monk, Roellke, and Brent (1996) showed that
staffing in core subjects changed very little across district spend-
ing levels.
Table 3.10 shows the remarkable stability of the number of teach-
ers per 1,000 students by five subject areas. Yes, teacher resources
spiked a bit in the highest spending quintile, but only modestly. The
average spending between the highest and lowest deciles differed by
almost 100 percent, but teacher resources for the core academic sub-
jects differed by only 20 percent. Teacher resources varied by negli-
gible amounts across the four lowest spending quintiles, though spend-
ing varied by thousands of dollars.
However, though not systematically providing more resources
for core academics, higher spending districts did spend more on
some subjects than lower spending districts in New York. Monk,
Roellke, and Brent (1996) found that higher spending districts
spent significantly more on mathematics, and somewhat more
on language arts, science, and social studies. Across all spending
levels, districts tended to spend the most per pupil on science and
foreign language, the second most on music, and the least on
health and physical education.
Although its data are not disaggregated by spending level, the
National Center for Education Statistics (1997) found that el-
ementary teachers spend about one-third of their day on reading,
half that (one-sixth) on mathematics, and half that (one-twelfth)
on each of science and social studies. Taking the 60 percent spent
on instruction, that means that approximately 20 cents of the
education dollar is spent on elementary reading (60 percent times
1/3), 10 cents on mathematics, and five cents each on science and
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social studies, or about 30 cents of the dollar on teaching core
academic subjects in elementary school.
In short, districts spend about 60 percent of their budget on
instruction, but the percentage is a bit higher for lower spending
districts and a bit lower for higher spending districts. But across
all spending levels, instructional resources focused on the regular
education program (mathematics, science, language arts/reading/
writing, history, and foreign language) might not change signifi-
cantly. As spending rises, more of the dollar is spent on nonregular
instructional services, that is, “supports” for the regular instruc-
tional program—specialist teachers in resource rooms, more pu-
pil support, and so forth.
The end result is that less than 50 percent of the education
budget is spent on regular instruction at both secondary and el-
ementary levels. This pattern also characterizes how the educa-
tion system uses “new” money, addressed next. Although the re-
source deployment patterns reflect good values—putting money
behind the special needs of many students—the question is
Table 3.10
INSTRUCTIONAL STAFF PER 1,000 PUPILS BY SUBJECT
AREA IN NEW YORK SECONDARY SCHOOLS (GRADES 7-12),
1991-92
Subject Quintile 1 Quintile 2 Quintile 3 Quintile 4 Quintile 5
English 5.20 5.25 5.43 5.31 6.10
Mathematics 4.46 4.51 4.67 4.54 5.00
Science 3.86 3.98 4.01 4.18 4.95
Social Studies 4.04 4.05 4.06 4.09 4.65
Foreign 2.18 2.36 2.35 2.46 3.23
Language
Quintiles refer to spending levels, with Quintile 1 the lowest and Quintile 5 the
highest.
Source: Monk, Roellke, and Brent (1996), Table 7a.
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whether other service strategies, and thus resource-use strategies,
could be more effective with all students. The productivity ques-
tion, for both the average as well as the special-needs student, is
whether these expenditure behaviors provide the most “value
added.”
District Uses of New Money
These cross-sectional findings fit with longitudinal trends
showing that rising real dollars per pupil have been accompanied
by declines in the pupil-staff ratio; the average pupil-staff ratio
fell from a high of 25 in 1960 to about 13 in 1990 (NCES 1993,
table 31). These small pupil-staff ratios are at odds, however, with
the large, actual class sizes of 30 or more students in many dis-
tricts. The resolution of this dilemma illuminates how dollars
and teacher resources typically are used in schools.
   Historically and largely today as well, schools reflect a bu-
reaucratic form of organization. Jobs are defined narrowly—prin-
cipals manage schools and teachers teach students often with a
fairly set curriculum and presumed or prescribed teaching strate-
gies. As schools face new issues—such as greater numbers of dis-
abled, low-achieving, and limited-English-language students and
students with more emotional and psychological problems—pro-
grams are created that provide money for schools to hire “special-
ist” staff to deal with the issues.
Teachers remain in the regular classroom, and “specialists” are
hired to teach disabled, low-achieving, and limited-English-lan-
guage students in settings outside the regular classrooms, or to
counsel and help students with emotional/psychological needs.
Earlier examples of this phenomenon were the specialists added
to school staffs to teach vocational education, physical education,
and even art and music. Growth by addition and specialization
has characterized the education system for several decades (Odden
and Massy 1993).
Indeed, recent studies have shown that the vast bulk of new
dollars provided to schools over the past 30 years was not spent
on staff for the core instructional program but on specialist teachers
and other resources to provide services to special-needs students
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usually outside of the regular classroom (Lankford and Wyckoff
1995; Rothstein and Miles 1995). Unfortunately, many other
studies have shown that these programs and services have pro-
duced modest if any long-lasting effects on student achievement
(Allington and Johnston 1989; Odden 1991). These dollars rep-
resent laudable values; low-income, disabled, and English-lan-
guage-learning students need extra services. The values that pro-
vide the extra dollars for these extra services should be retained,
but the productivity of the expenditure of these dollars needs to
rise.
As a result of the increase of specialist staff and programs,
regular classroom teachers—the primary service providers—com-
pose a declining portion of professional staff in schools. The Na-
tional Commission on Teaching and America’s Future (1996)
found that regular classroom teachers as a proportion of all pro-
fessional staff fell from 70 percent in 1950 to 52 percent in 1995,
with 10 percent of the latter not engaged in classroom teaching.
The fiscal implication is that a declining portion of the education
dollar is being spent on the core activity in schools—teaching the
regular instructional program. These findings reinforce the data
discussed at the beginning of this chapter.
The findings of these more recent studies are similar to those
of the few studies on this topic conducted in the 1970s (Alexander
1973; Barro and Carroll 1975). Generally, these studies found
that districts tended to use more money to increase nonteaching
aspects of the budget, and that those dollars used to increase
teacher expenditures were primarily used to increase teacher-stu-
dent ratios, with only a small portion used to raise average teacher
salary levels.
Related research in the 1990s on the local use of new money
from school finance reforms has found similar patterns of re-
source use. Poor districts get more money and use it for clear
needs (facilities, social services, compensatory education), but little
of the new money makes it to the regular-education program
(Adams 1994; Firestone, Goertz, Nagle, and Smelkinson 1994;
Picus 1994c).
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*This finding is consistent with predictions derived from intergovernmen-
tal grant theory.
These findings in the 1990s differ from those of Kirst (1977)
on the use of school finance reform dollars in California in the
1970s. He analyzed how spending changed in K-12 districts in
Los Angeles County that received a 15 percent increase in state
aid from a 1972 California school finance reform in response to
the Serrano v. Priest court suit. He found that salary increases
were marginal, in the 5-7 percent range. The bulk of new funds
were used to hire additional instructional personnel, with some
funds used to reduce class size, some to add periods to the school
day, and some to hire specialists. Although the specific roles of
the new staff varied across districts, all exhibited a pattern of hir-
ing more professional personnel rather than hiking salaries or sal-
ary schedules.
In an econometric analysis of local district response to in-
creased funds from a major 1980s education reform, Picus (1988)
found that districts increased instructional expenditures more in
response to fiscal incentives to increase the length of the school
day and year than in response to increases in unrestricted general
aid revenue.*  In analyzing the data over multiple time periods,
Picus also found that these boosts in instructional expenditure
dissipated when California “rolled” the incentive funds into the
district’s general-aid grant.
The end result is a system in which when money rises, ser-
vices expand outside the regular classroom, but results in terms of
student achievement stay flat or improve by only small amounts.
Resource-Use Patterns at the Site Level
We are beginning to know more about how the education
dollar is being spent at the school-site level. The culprit for our
lack of knowledge in the past has been, in part, the accounting
system. For years, school districts tracked expenditures only by
objects such as salaries, benefits, books and other instructional
materials, supplies, rent or operations and maintenance, and other
specific objects of expenditures. Then, in the 1970s accounting
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systems began to change to organize object expenditures into func-
tional categories such as the following:
1. Administration, sometimes divided between site and cen-
tral-office administration
2. Instruction, sometimes but usually not divided between
direct classroom instruction and instructional support such
as staff development and curriculum development
3. Operations and maintenance
4. Transportation
5. Fixed charges such as employee benefits (unfortunately,
not linked to the different salary expenditures that induced
the benefits charge)
6. Capital
7. Debt service
This grouping of expenditures represented a step forward.
In the 1980s, these changes were complemented by account-
ing programs that tracked expenditures by program—regular in-
struction, compensatory education, special education, and so forth.
Both changes represented advances. But few states use these ac-
counting codes to indicate expenditures by function and program
at the school-site level, an issue discussed in the next section.
Expenditures by School and Classroom
Two major studies on expenditures by school and classroom
form the current information base on how funds are used below
the district level. Table 3.11 presents 1985-86 California expen-
ditures on a school basis (Guthrie, Kirst, and Odden 1990). The
numbers represent a statewide average for all schools, thus merg-
ing data for elementary, middle, and high schools, for which ex-
penditure patterns undoubtedly differ. Nevertheless, it was one
of the first studies that provided information on expenditures on
a school level.
The table shows that 63 percent of all expenditures were spent
directly on classroom services, which is close to the portion spent
on instruction as reported by studies of state and district spend-
ing patterns noted in the preceding sections. Only 50 percent was
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spent on classroom and specialized teachers. How was the other
13 percent spent in the classroom? Instructional aides constituted
one large portion, at 5 percent; pupil-personnel support such as
guidance counselors constituted another 4 percent; and books,
supplies, and equipment composed the remaining 4 percent. Thus,
the data indicate that about two-thirds of expenditures were on
direct classroom services.
What were the noninstructional elements that received the
remaining one-third of expenditures? First, about 31 percent was
spent on other site-related items—site administration, site instruc-
tional support including curriculum support and staff develop-
Table 3.11
CALIFORNIA EXPENDITURES PER SCHOOL,
1985-1986
Expenditures Percent
Category per School of Total
Classroom Expenditures $1,286,000 63
22 Classroom Teachers 914,000 45
2.5 Specialized Instructors 102,000  5
7.0 Instructional Aides 94,000 5
2.0 Pupil Personnel Support 84,000 4
Books, Supplies, Equipment 92,000 4
Other Site Expenditures 629,000 31
Operation, Maintenance & Transportation 395,000 19
Instructional Support 95,000 5
School Site Leadership 139,000 7
District/County Administration 120,000 5.5
State Department of Education 11,000 0.5
Total Operating Expenditures $2,046,000 100
School Facilities/Capital $133,000
Source:  Guthrie, Kirst , and Odden (1990).
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ment, and operations, maintenance, and transportation. Only 6
percent was spent on district, county, and state administration.
Thus, 37 percent of California 1986-87 school-site expenditures
were spent on nonclassroom activities. Hayward (1988) shows
that for many of these expenditure items, the amount spent per
item (such as per meal served, per student transported, per square
foot of physical plant, and so forth) was below norms in the pri-
vate sector, suggesting that school system expenditures were not
profligate.
These figures begin to take the mystery out of how educa-
tional dollars are spent. Although only 50 percent of each dollar
was spent on teachers, the other 50 percent was not simply wasted.
While the efficiency of expenditures in all categories can be exam-
ined, the fact is that all categories of expenditures are needed.
Students must be transported to school. Schools must be oper-
ated, heated or cooled, and maintained. Some central administra-
tion is necessary, and 6 percent is not a large figure. Books, mate-
rials, supplies, and instructional support services are needed.
In short, nonteacher expenditures are not lost in an alleged
“administrative blob,” though these other expenditures are
noninstructional. Although a dramatically restructured school
could have different spending patterns and produce more student
learning, current spending patterns are not irrational. The route
to improving school productivity is not in attacking administra-
tive costs, though such costs are probably too high in many dis-
tricts. Rather, it is determining what works to boost student learn-
ing and making sure dollars support those strategies.
National data on classroom expenditures generally confirm these
California subdistrict school expenditure patterns. Table 3.12
shows nationwide classroom expenditures for 1984-85 (Fox 1987).
These numbers likewise aggregate elementary, middle, and high
schools to represent an average classroom. The table shows that
“other expenditures,” including transportation, operation and
maintenance, food services, and fixed charges, constituted about
one-third (33.2 percent) of total expenditures. Nonsite adminis-
tration constituted another 7.2 percent.
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Table 3.12
NATIONWIDE EXPENDITURES PER CLASSROOM,
1984-85
Item of Expenditure Amount (Percent of Total)
Total $78,422
Nonsite Administration 5,646 (7.2)
District & State Admin. 3,058 (3.9)
Clerks (District & Site) 2,588 (3.3)
Site Administration 2,353 (3.0)
Principals 1,647 (2.1)
Assistant Principals 706 (0.9)
Instruction 43,801 (55.6)
Teachers 23,546 (30.0)
Curriculum Specialists & Other
Classroom Teachers 8,336 (10.4)
Other Professional Staff 1,490 (1.9)
Teacher Aids 1,804 (2.3)
Library Media Specialists 549 (0.7)
Guidance & Counseling 1,176 (1.5)
Instructional Materials 6,430 (8.2)
Pupil Support Services, Attendance, Health 470 (0.6)
Other Non-Administration
& Instruction 26,036 (33.2)
Maintenance 8,783 (11.2)
Transportation 3,451 (4.4)
Food Service 3,137 (4.0)
Fixed Charges (Insurance, benefits, etc.) 10,665 (13.6)
Source:  Fox (1987).
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Instruction and site administration composed 58.6 percent
of total expenditures, with classroom teachers and other specialist
teachers constituting 40.4 percent of total expenditures. Indeed,
these national data show that the percentages of expenditures on
teachers nationwide were lower than in California, and that the
percentages spent on instruction and site administration were
somewhat below that spent in California.
Average Expenditures by School Level
Drawing upon the Schools and Staffing Survey for 1993-94,
table 3.13 shows the staffing in a national average elementary,
middle, and high school. Although the data do not show non-
professional staff expenditures, the data provide additional in-
sights into how the education dollar is spent. At the elementary
level, the numbers show that the school would need 20 teachers
to provide regular class sizes of 25 students. Since the school on
average has 27 teachers, that means it has seven additional teach-
ers probably used for such purposes as music, art, and physical
education to provide regular teachers “planning and preparation”
time, as well as specialist teachers for special-needs programs. These
schools also have a librarian and a half-time media aide, and 2.5
counselors and other pupil-support personnel. The average elemen-
tary school also has 6.0 instructional aides.
In sum, the national average elementary school has several
professional resources above the “core” of one teacher for every
25 students. Using national average figures for salaries and ben-
efits (about $50,000 a position), the average elementary school
spends $640,000 beyond “core” resources.
Interestingly, for each grouping of 500 students, middle
schools and high schools have approximately the same level of
additional funds. For each level of school, these staffing resources
are in addition to resources for other items such as instructional
materials, books, and professional development.
The data confirm that schools on average had a substantial
level of resources, over and above what is required to provide a
regular class size of 25. Again, the productivity question focuses
56 In Search of More Productive Schools
Table 3.13
SCHOOL STAFFING RESOURCES IN NATIONAL AVERAGE
ELEMENTARY, MIDDLE, AND HIGH SCHOOLS
Elementary School Middle School High School
Ingredient Grades K-5*  Grades 6-8** Grades 9-12***
Average Enrollment 500 1000 1500
1. Principal 1.0 1.0 1.0
2. Assistant Principals 0.0 2.0 3.0
3. Teachers 27.0 57.5 85.5
4. Librarians and Media 1.5 2.0 3.0
5. Media Aides
6. Counselors & Psychologists 2.5 4.0 6.0
7. Teacher Aides 6.0 5.0 6.0
8. Total Staff
Resources**** $1,690,000 $3,400,000 $5,015,000
9. Total CORE 1 Principal; 1 Principal; 1 Principal;
Resources 20 teachers 40 teachers 60 teachers
$1,050,000 $2,050,000 $3,050,000
10. Total Above CORE
(Line 8 minus Line 9) $640,000 $1,350,000 $1,965,000
(per 500 students) ($640,000) ($675,000) ($655,000)
* Enrollments from 400 to 600 students.
** Enrollments from 900 to 1,100 students.
*** Enrollments from 1,400 to 1,600 students.
****Average professional staff cost at $50,000; average teacher aide cost at $15,000.
Source:  Staffing data from analysis of Schools and Staffing Survey, 1993-94.
on productive use of these resources. It is a “given” that special
needs of students must be met, and some portion of the addi-
tional resources must be devoted to these needs. But the overall
question is which pattern of resource use will provide the most
benefit for both the average student and the student with special
needs.
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School finance experts would like to know more about re-
source allocation and use at the site level. We would like both
detailed staffing data and expenditure data by function and pro-
gram. As chapter 5 explains, a few states have moved on this
agenda, and others are moving or thinking of moving on this
agenda.
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CHAPTER 4
Class-Size Reduction:
Effects and Relative Costs
Perhaps the hottest state educational policy initiative in the nation
today is the move to reduce class size, particularly in the primary (K-
3) grades. In recent years, a number of states have passed legislation
either mandating smaller classes in elementary grades or establishing
incentive programs to finance smaller classes.
Few public policy proposals are more popular than class-size
reduction. In March 1997, a Wall Street Journal poll found that
70 percent of adults believed reducing class size would lead to big
improvements for public schools. A 1997 Education Week survey
found that 83 percent of teachers and 60 percent of principals
believed classes should not exceed 17 students (Bell 1998). Par-
ents say their children are happier and learn more in smaller classes.
Teachers report they have fewer discipline problems, are able to
give students more individual help, and can cover material faster.
Many states have enacted class-size-reduction measures in re-
cent years. Perhaps best known is California’s effort to reduce the
size of all K-3 classrooms to no more than 20 students. Tennessee
has had a program in place since 1990 to reduce class size, while
Texas mandates that all K-4 classrooms in a school average no
more than 22 students. Most states that implement class-size re-
duction seem to set average K-3 class size at around 20 students.
Nevada has the lowest mandated size, requiring no more than 15
students per class. Washington has used its basic aid school fi-
nance distribution formula to provide additional funding to in-
crease the number of certificated instructional staff members per
1,000 students on a number of occasions.
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The continued and growing popularity of this reform was
evident in 1998 when President Clinton called for hiring 100,000
new teachers to reduce class size to an average of 18 students in
grades 1-3. He also proposed a construction tax to help build and
modernize schools to help pay for the estimated $12 billion it
would cost to provide enough classrooms.
Dramatic class-size reduction is expensive. California’s pro-
gram provides an additional $800 per student for children in K-3
classrooms with 20 or fewer students. It also provided funds for
school and classroom construction. To reduce the class size from
an average of approximately 29 to 20 or fewer students, the first-
year costs of the program were some $1.1 billion. By the end of
the program’s fourth year (1999-00), the state will have spent
more than $6 billion on class-size reduction. This observation is
in line with general estimates offered by Brewer, Krop, Gill, and
Reichardt (1999).
Other states have made similar investments. Tennessee spent
about $600 million between 1991 and 1996 to implement its
program. In Philadelphia, Superintendent David Hornbeck has
unveiled plans to reduce class size in kindergarten through third
grade from an average of 27 students to 20 students by the year
2002. He estimates that the program will require 1,000 new teach-
ers at a cost of $50 million a year, as well as 35 new schools at a
construction cost of $470 million. Philadelphia school district’s
annual budget is approximately $1.2 billion. Washington esti-
mates that the cost of its class-size-reduction incentives has been
between $250 and $300 million.
Class-size-reduction efforts become progressively more expen-
sive as class size decreases. For example, a hypothetical district
with 10,000 students would need to add about 22 teachers (and
classroom space) to move from 22 to 21 students per teacher (a
4.5 percent reduction). However, it would take about 42 more
teachers to move from 16 to 15 students per teacher (a 6.3 per-
cent reduction). Figure 4.1 shows the number of additional teach-
ers needed to reduce class size to progressively lower levels.
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Aside from new teachers, new spaces are needed to teach these
students. Brewer and colleagues (1999) estimated that, to reach a
required class size of 20 students, at the current rate we would
need 41,574 new classroom spaces. That number increases as class-
size limits decrease. If class sizes were set at 15 as they were in
Nevada and the Tennessee Star Project, we would need an esti-
mated 221,612 new classrooms to teach these students in reduced
classes. This recent estimate reaffirms the billion-dollar price tag
that accompanies class-size reduction.
Although current research supports the notion that smaller
class size can lead to improved student performance, that view is
not universally held among researchers. More important, research
shows that alternative reforms may be considerably more cost-
effective in improving student performance. In particular, many
have argued that investments in additional teacher training and
professional development will lead to even greater gains in stu-
dent performance for each dollar spent. It is important to under-
stand both the policy and research context of the class-size-reduc-
tion issue.
The next section establishes the policy context for the discus-
sion of class-size reduction. The second section briefly reviews
the research literature on the effectiveness of smaller classes on
student performance. In the third section, alternative policy op-
tions are discussed and compared with class-size-reduction pro-
grams.
Figure 4.1: Additional Teachers Needed to Reduce Class Size
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Class-Size Reduction:
The Policy Context
National Trends
Reducing class size to improve education is not a new idea.
Data from the federal government show that the average pupil-
teacher ratio in the United States has declined dramatically in the
last 40 years (NCES 1997).
Figure 4.2 shows that the pupil-teacher ratio in the United
States has declined from nearly 27:1 in 1955 to approximately
17:1 in 1997. Some of this reduction can be accounted for by
the increased availability of special programs (Title I and special
education) for poor and mentally and physically challenged chil-
dren; these programs utilize very small classes or rely on “pull-
out” programs that require a teacher to work with children indi-
vidually or in small groups. Nevertheless, the data displayed in
figure 4.2 represent real declines in the average number of chil-
dren in most classrooms across the United States.
Nationally, as per-pupil spending has increased, pupil-teacher
ratios have declined. Figure 4.3 shows this trend graphically for
the years 1955 through 1997. The vertical axis on the left side of
figure 4.3 represents the pupil-teacher ratio, while the vertical
axis on the right side represents per-pupil spending. The figure
Figure 4.2: Pupil Teacher Ratio: 1955 to 1999
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shows an inverse relationship between spending and pupil-teacher
ratios.
Research by Barro (1992) found that, on average, when a
school district received an additional dollar of revenue, half of
that dollar was spent on teachers. Of those 50 cents, 40 cents
were spent on reducing class size and 10 cents on increasing sala-
ries. Barro’s findings help confirm the apparent priority educators
place on smaller classes, and their willingness to trade increases in
salary for smaller classes.
Why Is There Such Strong Policy Interest in
Smaller Class Size?
As noted in the opening section of this chapter, the cost of
implementing smaller class size is high. Brewer and others (1999)
go on to note that policy goals and foundation-level policy re-
quirements play a major role in dictating the cost of implement-
ing and maintaining smaller class sizes. Depending on the baseline
policy option (size of class) adhered to, the cost of class-size re-
duction could range anywhere from $2 billion to $11 billion per
year, say Brewer and colleagues. They estimated the cost of imple-
menting class sizes at varying levels: 20 students as is the case in
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Figure 4.3: Pupil-Teacher Ratios and Expenditures Per-Pupil in
Elementary and Secondary Public Schools: 1955-1997
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California, 18 as proposed by the federal program, and 15 as car-
ried out in Tennessee’s project STAR.
Further, Brewer and others’ framework assumed that various
policy issues—grade level, eligibility, phase-in period, measure-
ment level, and flexibility—significantly influence the cost of
implementing CSR. Also, Brewer and others show that the cost
of maintaining smaller class size rises yearly, from total opera-
tional costs of $5.049 billion dollars and $448 per pupil in op-
erational cost in the 1998-99 school year to an estimated $6.028
billion and $562 per pupil in operating cost in 2007-2008.
Despite these current and future high costs, legislative efforts
to reduce class size are common. Today in Washington, districts
generate 3 more certificated instructional staff positions per 1,000
students in grades K-3 than they do for grades 4-12. Moreover,
additional incentives—not part of a district’s basic aid—allow
that staffing ratio to be as much as 8.3 certificated instructional
staff members per 1,000 students higher in grades K-3. The K-3
pupil-teacher ratio can therefore be as low as 18.42, or some 3.32
pupils per teacher fewer than the pupil-teacher ratio of 21.74 gen-
erated in grades 4-12, where the formula provides 46 certificated
instructional staff members per 1,000 pupils.
One of the first states to enact CSR was Texas, which began
mandating limited class sizes with the educational reforms of 1984.
Today, K-4 programs must average no more than 22 students per
classroom. Of the 19 states that have some form of class-size re-
duction, 10 rely on incentives to encourage school districts to
reduce class size, whereas 8 use mandates (Education Commis-
sion of the States 1998). Washington is unique in that it relies on
both a mandate and an incentive if districts spend the funds on
certificated instructional staff members who work with students
in grades K-3.
The focus of state programs is almost entirely on the primary
grades, generally K-3. North Carolina’s program is aimed at grades
K-2, while Oklahoma’s program focuses on grades K-6, and the
program in Texas on grades K-4. In Utah, grades K-2 are the pri-
mary focus, and funds can be devoted to reducing class size in
grades 3 and 4 only if K-2 classes already are all reduced to 18 or
lower.
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Washington’s program differs to some extent from the others
in that the law does not require classes of 18 or 20 or some other
number, only that the funds be spent on staff members who work
with children in grades K-3. Theoretically this allows for alterna-
tive staffing structures as determined by schools and their respec-
tive districts.
There is no question that class-size reductions are an impor-
tant educational policy issue. They can also be very expensive, as
the data above suggest. The general belief of most educators and
policymakers is that smaller classes are effective in improving stu-
dent performance. However, it is difficult to ascertain the “right”
class size and to determine whether the positive effects of being in
a small class in grades K-3 stay with students into later grades.
Essentially, the investment is hardly worthwhile if student out-
comes do not improve over the long run. The next section con-
siders the research on class size, particularly its impact on student
achievement.
Reducing Class Size: A Brief Synthesis
of the Literature
Today, it is hard to find anyone not in favor of reducing class
size. Even those who are not convinced there is a strong research
base to show that smaller classes lead to improved student perfor-
mance are willing to concede that smaller classes can lead to more
individualized instruction, higher morale among teachers, and
more opportunities for teachers to implement instructional pro-
grams that research shows work well. Among those who are con-
vinced that smaller classes lead to better student performance,
there is only limited consensus on what the “ideal” class size might
be. By looking at those studies that appear to be the most meth-
odologically sound, this section attempts to provide answers to
three questions:
• Does class-size reduction improve student learning?
• What is the “ideal” class size?
• Do gains in primary grades continue in the later grades?
The section begins by describing the early meta-analyses on
class size and then discusses recent studies that have attempted to
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* The results are standardized or normalized so that each has a mean of zero
and a standard deviation of one.  Then, the effects of each variable on the
outcome measure can be expressed in terms of standard deviations and thus
compared.  For example, an overall impact of half a standard deviation means
that student performance would rise from the average or 50th percentile to the
69th percentile, and an impact of one standard deviation would mean average
performance would rise all the way to the 83rd percentile.
resolve some of the methodological issues identified with earlier
studies.
Research Results
Researchers have struggled with ways to correct for these limi-
tations. While new and more sophisticated statistical techniques
and higher quality data sets at the district, state, and federal levels
have improved the quality of production-functions analyses, the
analysis will never be perfect. The following subsections describe
the results of this research to date.
The Early Meta-Analyses
Meta-analysis (Glass, McGaw, and Smith 1981) is a technique
for looking at a wide variety of studies on a specific topic and
determining if the results of those studies support a conclusion
about that topic. The first step is to identify high-quality studies
on the subject. This is done by searching for all the documents
dealing with the topic and establishing decision rules about
whether to include each study in the meta-analysis. These deci-
sion rules usually pertain to the quality of the study (that is, pub-
lished in a refereed journal or high-quality book) and the rel-
evance of the actual analysis to the topic of the meta-analysis.
Once studies to be included in the meta-analysis have been
identified, researchers need to compare the findings. This is diffi-
cult since studies use different data sets, have different sample
sizes, and analyze different variables. To compare studies, the re-
sults are standardized and the outcomes compared in terms of
these standardized values.*
Glass and Smith (1979) conducted an early and comprehen-
sive meta-analysis of the class-size literature. They identified more
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than 300 studies on the topic going back as far as 1895. Of those
300, 77 met their decision rules for inclusion in the meta-analy-
sis. They calculated a total of 725 effects from the 77 studies.
Based on their analysis of those studies, Glass and Smith con-
cluded:
• There is a clear and strong relationship between class size
and student achievement. Sixty percent of the 725 effects
showed higher achievement in smaller classes.
• Students learned more in small classes.
• Class size needed to be reduced to fewer than 20 students,
preferably to 15, if strong impacts on student learning were
to be found.
These are strong and important conclusions, and many have
used them to support calls for reducing class size to fewer than
20. However, not everyone in the research community found this
work to be convincing. Slavin (1984) criticized meta-analysis,
arguing that the technique gives equal weight to all study find-
ings, regardless of the quality of the study design. He argued that
only 14 of the 77 studies in the Glass and Smith meta-analysis
were methodologically sound. He also criticized meta-analysis gen-
erally, suggesting that the technique combines studies that are on
different topics while claiming to address the same topic. For
example, one of the methodologically sound studies with large
effects in the Glass and Smith sample had to do with learning
how to play tennis.
When Slavin (1989) reanalyzed the methodologically sound
studies from the Glass and Smith work, he pointed out that there
were relatively few studies with fewer than 20 students in a class,
and that there were no classes with between 4 and 14 students.
He argued that the Glass and Smith findings were thus based on
statistical interpolations of the findings in the 14 sound studies.
He also concluded that the effects of reduced class size on student
achievement were considerably smaller than Glass and Smith had
determined.
Using these data from earlier meta-analyses, Odden (1990)
suggested that the research supports “dramatic—and only dra-
matic—class size reductions.” While he did not necessarily specify
what class size should be, Odden argued that reducing class size
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from 28 to 26, or from 24 to 22, would not be effective. He
argued that class size needed to be reduced substantially more—
to something like 15 to 17 students per class. This line of reason-
ing has major implications for policymakers interested in reduc-
ing class size. States with large class sizes will need to spend sub-
stantial sums of money to make those “dramatic” reductions if
the policy is to succeed.
Recent Studies
In recent years a number of studies have analyzed the impact
of class size on student learning. In general, they show that smaller
class size leads to greater gains in student test scores. One excep-
tion to this is the work of Eric Hanushek, who argues that to
date we have not found a systematic relationship between resources
and student outcomes. Hanushek (1989) reviewed 152 studies
that used the pupil-teacher ratio as an independent variable in
estimating the impact of spending and resources on student out-
comes. Hanushek found only 27 studies with statistically signifi-
cant findings, and only 14 of those found that reducing the num-
ber of pupils per teacher was positively correlated to student out-
comes, whereas 13 found the opposite. Among the other 125,
Hanushek found 34 with a positive effect, 46 with a negative
effect, and 45 with an undetermined effect.
More recently, Hedges, Laine, and Greenwald (1994) and
Greenwald, Hedges, and Laine (1996a), after reviewing the same
studies, came to the opposite conclusion. Relying on newer and
more sophisticated statistical techniques, they argued that smaller
classes did matter. Their analysis found substantial gains in stu-
dent performance when more money was spent on education,
and smaller class size was related to performance gains as well.
Others have reached that conclusion as well. Ferguson (1991)
analyzed the effect of class size and teacher preparation on student
achievement in Texas, concluding that in elementary grades lower
pupil-teacher ratios contributed to increases in student achieve-
ment. In a recent study in Alabama, Ferguson and Ladd (1996)
attempted to address some of the weaknesses of earlier studies in
this area. They used larger samples of students, employed better
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model specification, and had access to better data than in the past.
They concluded that teacher test scores, teacher education, and
class size “appear to affect student learning” (Ferguson and Ladd
1996). They also attempted to ascertain the threshold below which
further reductions in class size would no longer lead to systematic
achievement gains for students. They believe that if such a thresh-
old exists, it is in the range of 23 to 25 students per teacher. This
number seems somewhat high compared to other results, but could
be a result of the relatively low per-pupil spending in Alabama
and the generally larger class size in that state during their study.
More important, Ferguson and Ladd sought to measure actual
class size, rather than the district’s or school’s pupil-teacher ratio.
Consequently, their work may reflect a more accurate picture of
the number of students in a classroom at any time.
One of the problems with this line of research has been the
lack of a true experimental design. In fact, only one study with
such a design has been undertaken. The Tennessee Student-Teacher
Achievement Ratio project (STAR) relied on an experiment in
which children were randomly assigned to classes with low pupil-
teacher ratios and high pupil-teacher ratios. The study design
placed students into one of three groups: an experimental group
where the average class size was 15.1 students and two control
groups (a regular-size class with an average of 22.4 students and a
regular-size class with a teacher’s aide and an average class size of
22.8 students).
Under the study plan, each student was to stay in the original
class-size assignment until the third grade. Following third grade,
the experiment was concluded and all students assigned to regu-
lar-size classrooms. Standardized tests were given each school year
to measure student achievement. While there are some method-
ological and data problems in any study of this magnitude, two
respected researchers have argued that the Tennessee STAR project
is the best-designed experimental study on this topic to date
(Mosteller 1995, Kruger 1998). Kruger (1998) summarized the
major findings of the Tennessee STAR project as follows:
• At the end of the first year of the study, the performance of
students in the experimental classes exceeded that of the stu-
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dents in the two control groups by five to eight percentile
points.
• For students who started the program in kindergarten, the
relative advantage for students assigned to small classes grew
between kindergarten and first grade, but beyond that the
difference is relatively small.
• For students who entered in the first or second grade, the
advantage of being in a small class tended to grow in subse-
quent grades.
• There is little difference in the performance of students in
the regular-size classrooms compared to the performance of
students in regular-size classrooms with teacher aides.
• Minority students and students who qualify for free and
reduced-price lunches tended to receive a larger benefit from
being assigned to small classes.
• Students who were in small classes have shown lasting
achievement gains through the seventh grade.
A number of important policy issues are highlighted by the
findings from Tennessee’s STAR project. First, the results of the
evaluation suggest that smaller classes do lead to improved stu-
dent performance, and that those performance gains are main-
tained at least through the seventh grade. Recently, Nye, Hedges,
and Konstantopoulos, in a five-year followup study, wrote that
although some students “dropped out,” they dropped out having
attained a higher level of achievement than their peers in larger
classes. Moreover, the results suggest that alternative models that
rely on the use of teacher aides to reduce the “effective class size”
may be ineffective.
The research also suggests that simply reducing class size with-
out changing how teachers of smaller classes deliver instruction is
unlikely to improve student performance. It is important that
teachers take advantage of the smaller classes to offer material in
new and challenging ways identified through research. Absent that
effort and the training needed to accompany such a change, ex-
penditures for class-size reduction may be relatively ineffective.
CLASS SIZE 71
Alternatives to Class-Size Reduction
The research reviewed above shows that reducing class size
can, and probably does, lead to improved student performance.
It is, however, a very expensive option: In addition to hiring more
teachers, schools need additional classroom space. Before embark-
ing on a substantial CSR program, policymakers may want to
consider whether more cost-effective alternatives exist. Current
research suggests that such alternatives are available and should be
considered, either instead of—or in addition to—class-size re-
duction. One range of options deals with teacher knowledge and
skills, while others relate to the structure of the education pro-
gram offered at individual schools. Each is discussed below.
Teacher Knowledge and Skills
Reducing class size gives students greater access to teacher re-
sources. There is evidence this improved access will help students
learn. However, what the teacher knows and is able to do is at
least as important in helping students learn.
Darling-Hammond (1998) argues that “teacher expertise is
one of the most important factors in determining student achieve-
ment.” She quotes Greenwald, Hedges, and Laine’s work, which
demonstrated the relative impact of spending $500 more per pu-
pil on increased teacher education, increased teacher experience,
and increased teacher salaries. All three of these appear to have a
greater impact on student test scores than does lowering the pu-
pil-teacher ratio. Figure 4.4 shows the differences graphically. For
an expenditure of $500, the greatest gains in student test scores
(measured in standard deviation units from a range of tests in 60
studies) were achieved through increasing teacher education. Low-
ering the “pupil-teacher ratio was the least cost effective of the
four methods. Increasing teacher salaries and experience fell be-
tween lower pupil-teacher ratios and teacher education in terms
of cost effectiveness.”
Ferguson (1991) found that the effects of teacher expertise in
Texas were so great that after controlling for socioeconomic sta-
tus, disparities in achievement between black and white students
were virtually entirely explained by differences in teacher qualifi-
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cations. He found that teacher qualifications explained 43 per-
cent of the variation among the factors affecting math score test
gains, whereas small classes and schools only accounted for 8 per-
cent of the gain. Home and family factors were identified as ex-
plaining the remaining 49 percent of the variance.
Darling-Hammond (1998) summarizes these findings by stat-
ing that “teachers who know a lot about teaching and learning
and who work in settings that allow them to know their students
well are the critical elements of successful learning.” Smaller classes
are clearly desirable in her view, but given limited funds to invest,
her work suggests policymakers should at least take a close look
at improving access to high-quality professional development first.
Professional development is frequently poorly funded in
school districts and often the first item to be cut when finances
become tight. Darling-Hammond’s research suggests this may be
a mistake, and, in fact, more resources should be put into profes-
sional development. Even if class size is reduced, professional de-
velopment still may be essential to help teachers maximize their
skills and capitalize on the benefits of having a reduced number
Figure 4.4: Gain in Student Achievement for an
Expenditure of $500 on Four Policy Options
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of children for whom they are responsible. Certainly investments
in professional development would be complementary to class-
size-reduction programs.
Reducing class size and providing greater training opportuni-
ties for teachers are not the only options available for improving
student learning. There are many things school-board members
and site leaders themselves can do to restructure their schools for
improved learning. Several of these are briefly discussed below.
Reorganizing Schools
Many of today’s educational reforms are restructuring how
educational resources are used. A number of the reform designs
supported by the New American Schools (NAS), for example,
rely on using teaching resources differently, rather than purchas-
ing more. While seven designs supported by NAS require some
investment on the part of a school or school district, most are less
expensive than dramatic reductions in class size or pupil-teacher
ratios.*  Most also come with substantial teacher-training com-
ponents.
Odden and Busch (1998) found substantial gains in student
performance, often as high as one-third of a standard deviation,
at NAS design schools. These schools reach these performance
levels with relatively little additional expenditures, generally aver-
aging around $50,000 to $250,000 a year for a school of 500
students (an extra $100 to $500 per pupil each year). Odden and
Busch argue that any school can reorganize itself into one of the
NAS designs by looking closely at its current allocation of teach-
ers and aides and reassigning them as needed to meet the design
specifications. In many instances this calls for eliminating aides in
favor of more teachers. Given the results of the Tennessee STAR
000000000000000000000
* The seven school designs supported by the New American Schools include
the Modern Red Schoolhouse; Expeditionary Learning-Outward Bound; Na-
tional Alliance; Audrey Cohen College; Co-NECT; ATLAS; and Roots and
Wings (New American Schools 1996; Stringfield, Ross, and Smith 1996).  An
eighth design, Urban Learning Center Schools, was not part of the Odden and
Busch analysis.
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project reported above, spending for teacher aides may not be
productive anyway.
In a more recent study of five schools, Odden and Archibald
(2000) found that all of them were able to reorganize and reallo-
cate resources to improve student achievement with relatively little
additional money. The schools appear to have succeeded by redi-
recting many of their categorical funds away from programs they
viewed as ineffective and toward programs viewed as better meet-
ing the needs of each school’s children.
Another option schools can consider is restructuring the use
of time. The National Commission on Time and Learning (1994)
reported on a number of successful schools and school districts
that had improved student performance through different ways
of organizing the school day to give students more access to, and
time with, teachers. Models that provide more access to learning
resources, particularly teachers, may also be substantially more
cost-effective than class-size reduction.
Conclusion
Class-size reduction is one of the most popular—and most
expensive—educational reforms today. At least 19 states have en-
acted mandatory or voluntary policies aimed at reducing class size
in the primary grades, and one (California) has even created an
incentive to reduce the number of students in ninth-grade En-
glish and math classes.
State policymakers face this question: Should substantial in-
vestments in smaller classes be made? The research shows that
such investments will lead to improved student outcomes. How-
ever, the research also indicates that attention to teacher training
and expertise may have a bigger payoff per dollar spent. More-
over, as California’s experience shows, states that jump into a major
CSR program quickly may find they have a shortage of qualified
teachers. Given the importance of high-quality teaching to stu-
dent learning, investment in the quality of the teaching force first
might be a better way to maximize the potential of the dollars
that are used to reduce class size.
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In short, few appear to oppose class-size reduction. However,
reducing class size is only one of the things states and school dis-
tricts can do to ensure that the substantial investment made in
teachers and classrooms pays off to the maximum extent pos-
sible. Virtually all the policy options revolve around ensuring that
the state has the highest quality teaching force possible.
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CHAPTER 5
The Collection and Use
of School-Level Data
In recent years, a number of states have begun to collect school-level
data in an effort to learn more about the financial operation of schools
and to hold schools and school districts more accountable for stu-
dent performance. Florida has been collecting these data for over
20 years, and other states have entered the fray more recently.
Ohio and Texas currently have school-level databases, while South
Carolina is in the process of establishing school-level data (Tetreault
1998). Also, Oregon is in the process of developing a compre-
hensive, school-level fiscal system for its schools.
This chapter provides a general overview of the issues sur-
rounding the collection of school-level data from schools and
school districts. In addition to informing readers about the uses
and benefits of school-level data, the chapter discusses in general
terms the problems some states have had in implementing such
collection efforts.
The first section summarizes current thinking about the ben-
efits of school-level data-collection efforts, while the second of-
fers a summary of the complexities and issues that need to be
resolved in the design of a school-level data-collection system.
The third section summarizes the research that has been under-
taken to date using school-level data from states where such data
exist.
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The original version of this chapter was prepared as a technical report to the
Washington Joint Legislative Audit and Review Committee.
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Why Collect School-Level Data?
Recent research from the private sector suggests that devolv-
ing more responsibility to the unit of production often results in
more efficient and profitable production (Lawler 1986). More
information about the fiscal status of individual schools could
help answer questions about the impact additional revenues might
have on student performance. The ability to analyze inputs and
outputs of the educational system closer to the “unit of produc-
tion”—the school building rather than the district—is an attrac-
tive reason for considering school-level data collections. Similarly,
school-level analyses will help focus attention on the outputs or
student outcomes of each school individually and on the rela-
tionship between inputs and outputs or outcomes.
The collection of school-level data is much more than the
simple collection of data on school-level revenues and expendi-
tures. In addition to basic fiscal data, school-level data systems
need information about school (and district) staff and students.
Staffing databases—which are more frequently available at the
school-level than are fiscal databases—need to include informa-
tion about both certificated and classified staff. At a minimum, it
seems information would be needed about type of assignments,
salary level, qualifications and education, and the full-time equiva-
lent percentage of time an individual works. Similarly, student
databases would need to provide accurate counts of enrollments,
student counts for state attendance purposes (which is typically
different from enrollment), course enrollments, information
about the students’ demographic and socioeconomic status, and
assessment data. Fortunately, today the technology exits for col-
lecting and using school-level data.
Collecting all these data at the school level is highly labor
intensive and consequently very expensive. Prior to undertaking
an effort of this magnitude and expense, the limitations of only
collecting data at the district level should be considered.
The Limitations of District-Level Data
School finance has traditionally focused on the school dis-
trict. Most school funding formulas distribute money to districts.
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To date, school finance equity efforts have focused on district-
level equity. Realizing the limits of district-level data, the Finance
Center of the Consortium for Policy Research in Education
(CPRE)*  sought to develop a better understanding of how edu-
cational resources are allocated and used. Using a multilevel ap-
proach, research teams analyzed large federal databases including
the Bureau of the Census reports on government spending and
the School and Staffing Survey (Picus 1993a and 1993b). They
also attempted to analyze finance and staff data collected by indi-
vidual states that had—or claimed to have—school-level data ca-
pability (Hertert 1996; Nakib 1996; Monk, Roellke, and Brent
1996; Odden, Monk, Nakib, and Picus 1995). Finally, teams of
researchers conducted multiyear case studies in four school dis-
tricts in each of three states (Firestone, Goertz, Nagle, and
Smelkinson 1994; Adams 1994; Picus 1994a).
CPRE researchers were surprised to find that school districts
look more alike than different. On average, school districts spend
about 60 percent of their funds on instruction and the remaining
40 percent on all other educational services including administra-
tion, maintenance and operations, instructional support, trans-
portation, food services, and others. This pattern is unrelated to
location or level of spending. For example, even though New
Jersey spends roughly twice as much per pupil as California, the
same 60/40 ratio exists. This does not mean that things are the
same in those two states. The higher spending level in New Jersey
allows school districts to offer smaller classes and pay teachers
more compared to California. Moreover, there is a much richer
mix of support services available to schools and students in New
000000000000000000000
*CPRE, the Consortium for Policy Research in Education, is a consortium
of six universities that conduct research on educational policy.  Funding for
CPRE comes from a variety of sources including: its status as one of the United
States Department of Education’s national research centers funded through the
Office of Educational Research and Improvement (OERI); other federal con-
tracts and grants; foundations; and direct work for individual states and school
districts. The Finance Center is one component of CPRE’s work and is head-
quartered at the University of Wisconsin under the direction of Allen Odden.
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Jersey than in California (Picus and Fazal 1996; Odden, Monk,
Nakib, and Picus 1995).
There are other limitations to the use of district-level data for
analyzing educational organizations. Despite a general belief that
more money will lead to better educational outcomes for stu-
dents, research on the relationship between spending and student
performance has been unable to conclusively establish a link be-
tween the two. It is possible the lack of detailed school-, class-
room-, or student-level fiscal data is one of the reasons for the
conflicting results reported in the literature to date (see, for ex-
ample, Hanushek 1996 and Greenwald, Hedges, and Laine 1996a).
To understand how resources can best be used to improve a
student’s education, it seems important to know what resources
are available to that child. At a minimum, a greater sense of what
funds and services exist at the student’s school will help inform
such analyses. We often have student-specific information on a
child’s academic performance, demographic characteristics, and
family income. Yet when we want to know how that child’s per-
formance is related to spending, we are forced to rely on district-
level information. As shown above, district fiscal data show re-
markable consistency across districts, potentially masking more
significant differences in resource allocation and use at the school,
classroom, or even student level. It is, of course, possible that
school-level data collections will continue to show the same thing.
Site-based management is becoming more popular among
educators and policymakers. This movement to devolve more
authority and decision-making responsibility to school sites ap-
pears to be in line with current research trends in both education
and the private sector. Many argue that if schools are to be man-
aged successfully at the site level, and if states and districts are to
hold schools accountable, more site-specific information will be
needed (Odden and Busch 1998).
Even traditional equity analyses may suffer from the lack of
school-level data. Hertert (1996) shows that there are substantial
differences in per-pupil spending across schools within school dis-
tricts and among schools across districts in California. If these
expenditure differences exist in other states (and it is likely that
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they do), then district-level data are inadequate even for tradi-
tional school-finance equity analysis.
The limitations described above suggest that school-level data
might provide better information and data on which to base fu-
ture school-finance reform decisions, as well as on which to base
future accountability systems and reform efforts. Below, the po-
tential advantages of school-level data collection are described.
Potential Uses of School-Level Data
A number of important insights into school-level data collec-
tion have been gleaned from the district- and school-level work
completed to date. This information is described in a series of
papers commissioned by the Finance Center of CPRE and pub-
lished in a special issue of the Journal of Education Finance (Win-
ter 1997). Since that work was completed, many others have
looked into the issues surrounding school-level data collection
and its use. Busch and Odden (1997), in summarizing the CPRE
commissioned papers, identified seven areas where school-level
data could be used to answer important questions. They include:
1. Governance
2. Accountability
3. Efficiency and productivity (effectiveness)
4. Equity
5. Adequacy
6. Comparability of data
7. Longitudinal analysis
This comprehensive list serves as an excellent guide to the
potential uses of school-level data. While others have created some-
what different lists of questions and potential benefits, all of them
fit under one of the seven categories listed above (see, for ex-
ample, Herrington 1996; Guthrie 1998; Isaacs, Garet, and
Broughman 1998; Randall, Cooper, Speakman, and Rosenfield
1998). Each is described in more depth below.
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*Site-based management (SBM) is a commonly used term for a number of
organizational options that have been implemented by school districts.  Under
traditional forms of school district governance, districts control most decision-
making for all schools.  SBM attempts to shift some of the authority for these
decisions to the school site.  Research has found that the three most common
areas where power is devolved to school sites are personnel decisions, budget-
ing, and curriculum (see Odden and Busch 1998 for an excellent discussion of
SBM).  The nature of a school site’s power, and the way that power is used or
shared among the principal, teachers, and community varies from state to state
and district to district.
Governance
In the 1990s, the focus of school management shifted from
the district to the school. A number of policy or governance trends
in education have resulted, including the push for site-based man-
agement,*  charter schools, choice programs, and vouchers. In all
instances, the driving force behind these proposed reforms is the
school as the unit of concern and the location for decision-mak-
ing and budget control. As schools grapple with the new reality
of more authority and responsibility for student results, we need
to be more attentive to the provision of timely, accurate school-
level information. This information is needed by school manag-
ers seeking to provide educational services to their students, and
by state policymakers concerned with holding schools account-
able.
Despite the growing trend to argue for holding schools ac-
countable for student outcomes, it is unlikely (and arguably
wrong) to expect that the state will relinquish audit authority
over the use of public school revenues by districts and schools.
Particularly in a state like Washington—where a high percentage
of total educational expenditures are funded by the state— legis-
lators will always want assurances that the funds they appropriate
for schools are used as expected and that actual expenditures match
budget projections or estimates, with exceptions clearly docu-
mented and properly approved. Absent accurate reports of how
public funds are spent, granting substantial decision-making au-
thority to school sites is unlikely to occur as rapidly as propo-
nents of site-based reforms would like to see.
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Accountability
School-level data collection could play a major role in the
design of future accountability systems. All 50 states have moved
to improve educational accountability in recent years. Whether it
is through school-site report cards, more intensive standardized
testing, or detailed analyses of district spending, school perfor-
mance is being looked at more closely than ever before. By link-
ing spending, staff, and student data together at the school level,
it might be possible to ascertain how different mixes of spending
and/or staff affect student outcomes.
A related problem facing state policymakers is ensuring that
the educational system, for which they still maintain overall re-
sponsibility, is meeting the needs of students, employers, and so-
ciety generally. Rather than simply trust school-level decisions to
be right, school-level data will give policymakers the ability to
compare performance across schools, and to make sure all schools
are allocating and using resources appropriately.
The last point brings up a distinction between holding schools
accountable for what they do and controlling how they choose to
do it. For example, site-based management argues that authority
for most resource-allocation decisions should rest at the school.
State accountability systems need not restrict that authority, but
rather can be designed to ensure that the school can provide an
accounting trail for the revenues and expenditures that meet the
requirements of state law. School-level data systems are essential
if school sites are to gain true decision-making autonomy.
Finally, Bush and Odden (1997) sum up the value of school-
level data for accountability as follows:
A school-level data system—that includes information
on revenues or expenditures, personnel and personnel
quality and expertise, other resource measures such as
the enacted curriculum, and student achievement, es-
pecially changes in achievement over time—would al-
low site professionals and analysts to assess potential
reasons for significant, or lack of, improvements in stu-
dent achievement results, thus allowing an account-
ability system to be used intelligently rather than just
descriptively or punitively.
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Efficiency and Productivity (Effectiveness)
The efficient and productive or effective use of educational
resources is of critical importance to the policy community. Sev-
eral researchers have argued that school-level data would help us
to better understand the observed 60/40 split described above
(see page 79). They suggest that descriptive data at the school
level would reveal how spending and resource utilization vary by
grade level, type of school, program, and possibly by curricular
area, if collected with these goals in mind (Farland 1997; Monk
1997). This information could be collected and analyzed to as-
certain how policy drives school behavior (Busch and Odden
1997).
As many educators seek more funding for education, there
are increasing calls for more efficient operation of schools, and
for schools to show results in exchange for those additional funds.
School-level data would also make it feasible for school decision-
makers to conduct cost analyses of alternative programs and seek
out the most cost-effective options for delivery of services. School-
level data would allow analysts to determine which schools were
making the greatest gains in student achievement per dollar spent
and compare their programs and curriculum with other schools.
In addition to issues of efficiency, school-level data may be
helpful in resolving questions surrounding productivity or effec-
tiveness. Despite decades of research and literally thousands of
studies attempting to link student outcomes with spending, the
results to date have been inconclusive (Picus 1997b). Part of the
problem is linking individual student data on achievement and
characteristics with district-level data on expenditures. If data on
expenditures were available at the school level, it might be pos-
sible to connect resources and student outcomes more clearly
(Berne, Stiefel, and Moser 1997; Monk 1997; and Picus 1997a).
Even if that connection remains elusive in the short term, it will
be possible to develop a greater understanding of how different
combinations of staff and other resources work to improve stu-
dent performance under different circumstances. This will pro-
vide school leaders with more information about what programs
are more likely to meet the needs of the children they serve.
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Equity
The equitable distribution of resources has been the mainstay
of school-finance research since Cubberley began writing about
funding models in 1919. Yet until recently, the focus was always
on the school district. Hertert (1996) shows that even in a state
like California where substantial gains have been made in estab-
lishing horizontal equity in the school funding system, dramatic
differences in per-pupil expenditures continue to exist across
schools within the same district.*  Few lawsuits have considered
this issue, though the settlement in Rodriguez v. Los Angeles Uni-
fied School District in the late 1980s placed a great deal of empha-
sis on the equalization of spending on teacher salaries across schools
in Los Angeles.
School-level equity analyses seem particularly well suited to a
state like Washington where district-level horizontal—and, theo-
retically, vertical—equity has been largely achieved.**  Are resource
allocations equitable across schools in large districts? Do students
have the same access to programs, teachers, and curriculum offer-
ings throughout a district, or are there substantial differences in
what schools are able to offer their children? It is in analyzing
these important equity issues that school-level data may be the
most crucial evidence.
One advantage of school-level data for equity analyses is that
these data would allow policymakers to better measure revenues
received by schools from nontraditional sources. For example,
contributions from booster clubs, foundation grants, user fees,
and associated student-body fund fees often generate substantial,
and unequal, sums of revenue for schools. School-level fiscal data
000000000000000000000
*Horizontal equity in school finance refers to the equal treatment of stu-
dents.  Typically horizontal equity is achieved when spending per pupil is
roughly equal for all students with similar characteristics.
**Vertical equity refers to the differential treatment of individuals with dif-
ferent characteristics.  For example, it is generally accepted that children with
disabilities require more expensive educational programs than do children who
are not disabled.  A vertically equitable system would provide additional funds
for the education of children with disabilities.  Horizontal equity would be
maintained if all children with similar disabilities received roughly the same
level of resources.
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*Rose v. Council for Better Education, 790 S.W.2d 186 (1989).
would allow us to better understand the implications of these
nontraditional revenues on equity, across schools within a district
and among schools across districts.
Adequacy
The 1990s have seen a resurgence in school-finance litigation.
Since 1989, a total of 21 cases have found their way to the high-
est courts in their respective states. In 13 of those cases, the courts
decided in favor of the plaintiffs. Beginning with the 1989 land-
mark decision in Kentucky,*  courts have been more willing to
overthrow the existing funding system, define remedies, and es-
tablish concrete requirements for constitutional remedy. In many
instances, these decisions have focused on an additional factor
beyond equity in school finance—adequacy. Adequacy cases ar-
gue that it is the responsibility of the state to provide an “ad-
equate” level of resources to ensure each child receives a satisfac-
tory education. As envisioned by William Clune (1994), adequacy
shifts the focus of school-finance reform from inputs to an em-
phasis on high minimum outcomes. Although this may sound
simple on the surface, it represents a major change in the way
states—and consequently school districts—will think about school
funding issues in the future.
Defining adequacy requires accurate information on what
schools spend to provide educational services to children, and how
those resources vary with differing student needs. It may be that
the best place to collect the information needed to assess adequacy
is at the school site (see Farland 1997; Monk 1997; and Picus
1999). School-level data will make it easier to understand what it
costs to provide an adequate education to the average student,
and provide a better basis for funding students with special needs.
In addition, Farland (1997) has suggested that it will be pos-
sible for state departments of education and local school districts
to more accurately estimate the costs of new or proposed pro-
grams if they have better information on the costs of running
schools and the various component programs they operate.
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Comparability
A state-level effort to collect uniform school-level data would
go a long way toward resolving differences in the way districts
account for school-level resources—at least within individual
states. Today state data-collection systems vary from nonexistent
to highly detailed accounting systems that allow schools to sort
financial data by site, program and/or activity (function), as well
as object code. Unfortunately, even within individual states there
are substantial differences in how school-level data are reported
to districts. Another problem is the accuracy and consistency with
which expenditures are coded by district staff. As a result, it is
often not possible to make comparisons across districts.
Various states have begun to implement school-level data sys-
tems using new software programs to improve data comparabil-
ity. Speakman and others (1997) show that a great deal of com-
parable data can be produced quite quickly using In$ight, a pro-
gram developed by Coopers and Lybrand that is designed to allo-
cate school resources to one of five categories. In theory, In$ight
provides a reporting system combined with a relational database,
enabling analysis of expenditures by program across school and
district sites. South Carolina, which is using a similar system to
collect school-level data from its school districts, has recently en-
tered into a contract with IBM to develop a data system to allow
state education decision-makers and policymakers to use these
data.
Oregon has begun an ambitious program to create a state-
wide chart of accounts that must be used by all school districts.
When complete, school-level fiscal data will be available for all
schools and potentially for some curriculum areas at the high
school level. At present, Oregon does not have a standard chart of
accounts at the district level.
Other states that have school-level data systems in place in-
clude Texas and Ohio. Hawaii, which is unique among the fifty
states in that there is only one, state-operated school district, is
also moving to develop a better school-level accounting and re-
porting system, and a number of districts in Utah have begun
using the aforementioned In$ight system.
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Longitudinal Analysis
One of the weaknesses of much of the research on the impact
of educational resources on student performance is the use of cross-
sectional data. Rarely are data available for multiple-year periods,
and when they are, there is often so much variation in how they
were collected from year to year that longitudinal analyses are
impossible. Picus (1997a) argues that the consistent collection of
school-level data over time would allow researchers to conduct
longitudinal analyses that would fill the gaps found so far in these
production-function studies. It should be pointed out that dis-
trict-level data could also be used for longitudinal studies.
Issues to Resolve in the Collection
of School-Level Data
States that collect school-level data have run into a number of
significant problems in the design and implementation of their
systems. This section summarizes the many potential pitfalls fac-
ing the development of a useful school-level data system. Prob-
lems ranging from use of the data to protecting privacy, as well as
accuracy and system comparability and capacity, must all be ad-
dressed if the data collected are to be useful to state and local
decision-makers.
Cost and Administrative Burden
Perhaps the most important consideration in designing a
school-level data system is determining whether the value of the
data collected will be worth the cost. In July 1998 at the NCES
data-collectors conference in Washington, DC, Matthew Cohen
indicated that Ohio has spent an estimated $250 million on its
school-level information systems in the last 11 years. This in-
cludes costs to both the state and to local school districts in com-
plying with state requirements.
Oregon has estimated that establishing its new school-level
data system will cost as much as $6 million, and has appropriated
$2.9 million to date for this effort. This figure only represents
the costs to the state, and does not include the substantial costs to
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be incurred by districts in shifting to the new accounting system
and training their staff in its use.
Collection of school-level data by the state will place an addi-
tional administrative burden on school administrators at the dis-
trict and school levels. This burden will result in considerable
costs to schools either through the need to hire additional staff
or through lost opportunities to do other things at the school site
due to the time spent complying with the requirements of the
data system.
Making the Data Useful
If school-level data are collected, they must be useful to
policymakers, school officials at the state and local levels, and
hopefully to researchers. Absent some way to use these data for
improving the education system in a state, there is little reason to
collect them. Busch and Odden (1997) argue that any state-level
data system must include microdata that are integrated, connected,
and multidimensional and that can be combined in any way de-
sired through a relational database. To be truly useful to state
administrators, local school officials, researchers, and others, the
system needs to be designed to allow users to aggregate and con-
figure data in ways they choose.
Beyond that, it is important that schools and school districts
report their data accurately. Both Farland (1997) and Goertz
(1997) suggest that an incentive to get school sites to report fiscal
and staffing data accurately would be to tie state funding directly
to the school site.
Lack of Comparability
One of the major problems analysts have found in looking at
school-level data has been lack of comparability across districts.
Many states have large computer cooperatives that provide data-
processing services to school districts. Often these cooperatives
allow districts to use individually designed reporting systems, and
then the cooperatives establish translation tables to create required
state reports. Since most states only require district-level data,
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this simply requires aggregation of school-level data regardless of
the form. This method serves districts well, since most districts
want a standard system for all their member schools. However,
because of the variation in the way districts choose to use the
cooperative’s capabilities, it is unlikely these cooperatives would
be able to provide comparable school-level data for all their mem-
ber districts. In short, the cooperatives support idiosyncratic school-
level reporting but maintain the ability to generate district-level
summaries that meet state requirements. Finding consistent
school-level data through such systems is problematic.
Related to this is the need for the state to establish common
reporting standards (Speakman and others 1997). Absent consis-
tent accounting classifications and standard definitions of per-
sonnel assignments, comparisons across schools will be of limited
value. As part of a systematic coding structure, the state would
need to provide accurate guidelines for classification of expendi-
tures and staff so school and district officials have the knowledge
to place items in the proper category.
Another issue that would need to be considered in school-
level equity analyses is property wealth. School-finance equity
analyses almost always focus on the relationship between wealth
and spending. Most schools do not have their own tax base or
taxable wealth on which to levy a tax. Consequently, it would
not be possible to conduct analyses that compare wealth. It would
only be possible to determine how spending or revenue levels
varied across schools. Even if school-level wealth measures could
be identified, Berne, Stiefel, and Moser (1997) argue that stu-
dent mobility within districts would make accurate measurement
of that wealth nearly impossible.
Defining a School
Establishing a clear definition of a school is a difficult task.
There are literally hundreds of different school organization models
in existence in each of the states and across the nation. For ex-
ample, what is an elementary school? Most educate children in
grades K-5, but some are K-6 or K-8, or in states where kinder-
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garten is not mandatory, there may be schools that serves grades
1-5, or 1-6, and so forth. Many districts have elected to establish
primary centers, meaning an elementary-age child might attend
grades K-2 at one school and 3-5 at another. There is, of course,
nothing sacred about those grade distinctions either.
High schools are typically designed to serve children in grades
9-12 or 10-12, but in some smaller communities there are sec-
ondary schools that serve children in grades 7-12. Moreover, in
many school districts there are other combinations of secondary
schools. Perhaps the most difficult to identify are intermediate
schools. Generally called middle or junior high schools, interme-
diate schools contain any number of combinations of grades from
4 through 9 or even 10. While the most common are grades 6-8,
other organizational structures are found consistently among
school districts.
Beyond defining schools, there are many new institutions that
need to be considered. Charter schools, choice and voucher pro-
grams, private operators of public schools such as the Edison
Project, and home schooling combine to make defining a school
a complex task. Designing a school-level data system that can ac-
commodate the many different types and forms of schools is clearly
a complex task.
Complexity
One of the major problems with state accounting systems is
their complexity. Ohio has account strings that are 32 characters
long (Cohen 1997), and Minnesota’s are 17 characters (Farland
1997). While these allow for many different ways to sort and
aggregate data, they also increase the probability of mistakes or
misclassification of entries. Account codes typically include a num-
ber of digits for each component of the entire string. This allows
for more detailed classification of expenditures as more of the
available digits are used. Often some of the digits are optional,
allowing the district or school some flexibility in how they are
used, whereas other digits are required and the types of expendi-
tures coded with those digits carefully prescribed.
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Infrastructure, Technology, and Training
Once data systems are created, states need to be sure districts
and schools have the capacity to report the data required. This
will likely require upgrading of school and district hardware and
software, as well as substantial training for staff, particularly
school-level staff for whom such reporting is new. Oregon is find-
ing that a great deal of training is necessary to ensure that expen-
ditures and revenues are coded consistently by everyone.
In addition, the state must have the capacity to receive and
process all the data collected. For example, Florida collects a wide
range of student data five times a year. Each collection has as many
as 100 student variables for each of the 3 million students in the
state. Given five separate collection points, there is the potential
for 15 million student records and as many as 1.5 billion data
elements a year. All these need to be stored, processed, and made
available to system users.
Moreover, links between this massive student database and
the staff and fiscal data must also be maintained. Florida has in-
stalled a data terminal at each school in the state to facilitate elec-
tronic submission of the required reports (Herrington 1996; Nakib
1996). Developing the capacity to handle the massive quantity of
data collected is crucial to the success of any school-level data
system.
As documented by both Hertert (1996) and Picus (1997a),
the development of a database with school-level fiscal data in
California was a complex and time-consuming task. In the end,
researchers were forced to collect hard-copy data from school dis-
tricts and key punch the information themselves. This process
took over 9 months to complete and resulted in the input of over
18,000 pages of data, all for just 30 of the state’s 1,000 districts.
The collection of school-level revenue and/or expenditure data
would resolve this problem. Moreover, Berne, Stiefel, and Moser
(1997) argue that good fiscal, staff, curriculum, and assessment
data at the school level would help in the analysis of vertical
equity issues as well.
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Privacy
Picus (1997a) describes the problems CPRE researchers had
in seeking permission to use Florida’s student database due to
concerns over individual privacy rights. In the case of CPRE’s
Florida research, the problem was not resolved until the depart-
ment head holding up approval left the state to take a job else-
where.
Privacy is a legitimate concern, and it is important that school-
level data systems be designed to ensure that individual student
data elements are properly protected. The NCES addresses this
problem by offering site licenses to organizations that wish to
look at databases with individually identifiable data. The license
establishes certain criteria for how the data can be used, and how
they should be stored and protected at all times. Data tapes and
CD-ROMs must be returned to NCES when no longer in use,
and the government conducts random audits of license holders to
ensure they are meeting the terms of the license agreement. Vio-
lation of the terms of the license can result in fines and jail sen-
tences. Some form of protection needs to be established for state
databases with individually identifiable data as well.
How Have Researchers Used
School-Level Data?
In considering the relative merits of a school-level data-col-
lection effort, it is helpful to understand how others have used
similar data in the past. To date, there has been little research
using school-level databases despite the potential richness of the
information that is available. Three types of studies were identi-
fied in developing this chapter: those using federal databases like
the Schools and Staffing Survey (SASS), those using state-main-
tained school-level databases, and those done through the con-
struction of school-district-specific school-level databases.
Studies Using Federal Data
One of the earliest attempts to look at school-level data was
the work of Picus (1993a and 1993b). By merging data from the
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SASS with Census Bureau data on governmental expenditures,
Picus was able to estimate spending patterns at the school level.
Because fiscal data were not available at the school level, the analysis
focused on the use of staff. Particularly interesting in these analy-
ses was the difference between the estimated pupil/teacher ratio
and the teacher self-reported class size. Picus found that while the
average pupil/teacher ratio reported in schools was in the vicinity
of 16.5 or 17.1, self-reported class sizes ranged from 24 to 32
(Picus and Bhimani 1993; Picus1994b) or from 50 to 100 per-
cent higher than even school-level statistics indicated.
Two important findings emerged from this work. First, it is
clear that many individuals classified as “teachers” in our public
school systems have assignments other than spending the full day
in the classroom. Second, it appears that as the size of the district
increases, and as its wealth declines, the disparity between the cal-
culated pupil/teacher ratio and the actual class size grows. Further
school-level analyses were not possible with the SASS and Census
data.
Studies Using State Data
Early work in assessing school-level spending patterns was done
by CPRE researchers in Florida, California, and New York. In
Florida, Nakib (1996) assessed the use of resources at the school
level. He concluded that when analyzed on the basis of district
size, total expenditures, district wealth, percentage of minority
students, and low-income students, there was little variation in
spending patterns by object, function, or program at the district
and at the school level. Nakib was not sure of the cause of these
similarities, wondering if the uniform reporting requirements
Florida placed on schools and districts were the cause of this con-
sistency in findings. In his conclusion, Nakib wondered, if spending
patterns were similar, what other factors led to differences in school
effectiveness? Additional school-level variables might lead to the
answer to this question.
In California, Hertert (1996) analyzed school-level equity,
finding that despite the substantial district-level equity in the dis-
tribution of general resources to education, there were substantial
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variations in the amount of money spent per pupil across schools
within districts and among schools across districts. In addition,
she found that pupil/teacher ratios were very consistent across
school districts and schools, though there was substantial varia-
tion in what types of courses were offered in high schools by
those teachers. Variation in the number of advanced math and
science courses, for example, could explain why graduates of some
schools perform better in these subjects than do graduates of other
schools.
In New York, Monk, Roelke, and Brent (1996) found that
while spending patterns tended to be similar across districts and
even schools, the use of personnel varied considerably, with some
schools devoting substantially more resources to high-level aca-
demic courses than other schools. Clearly the potential of these
differences to affect the level of student learning is important to
understanding how resources matter, even if the focus is on teacher
qualifications and what they are teaching rather than how much
they cost.
Sherman, Best, and Luskin (1996) conducted a study of the
potential uses of school-level data sets in Ohio and Texas. Many
of their findings were similar to those of district-level research
reported above, confirming the consistency of spending patterns
among schools. While Sherman, Best, and Luskin found differ-
ences in the levels of expenditures for various functions across
schools, they found that there was little difference in the share of
total expenditures spent on instruction, administration, and sup-
port services.
Recently, Jay Chambers (1998) analyzed Ohio’s school-level
data in an attempt to estimate the costs of special education. He
was able to make a number of important estimates of the costs
attributable to services provided for children with disabilities. The
information he provided is highly policy-relevant in understand-
ing how much is spent for special education and what that money
buys. Its potential value in other states is very high, though it was
Chambers’s view that if national estimates were to be attempted,
it would be necessary to collect information from each of the
states individually. The analysis would be very difficult for those
states, such as Ohio, that did not have state-level data.
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The collection of school-level data is a relatively new venture.
To date, there has been limited use by researchers of the informa-
tion collected by Florida, Ohio, and Texas (the states with the
most advanced school-level data-collection systems). To a large
extent, particularly in Texas, the data are used to provide citizens
with a great deal of detailed information on their local schools.
To date there has been limited analysis of what those data mean,
either by researchers or policymakers. Chambers’s work with the
Ohio data provides detailed estimates of the costs and personnel
allocations for special education in Ohio. The data give a clearer
picture of special-education costs than has been previously avail-
able, and enables state-level officials to compare costs of the same
services across schools and school districts.
With further refinement, school-level data collections on fi-
nance, personnel, and student characteristics may make it pos-
sible to gain a better understanding of how money (and other
resources) matter in improving student performance. Policymakers
would be interested in these data both to better understand these
links, and to help develop measures of the cost-effectiveness of
alternative educational strategies and their relative effectiveness
with children from different backgrounds and locations.
Studies Using School-Level Data
from District Databases
A number of studies have been conducted using databases with
school-level data constructed from individual district records.
Miles’s (1995) study of Boston showed that if all individuals in
the district classified as teachers were placed in regular classrooms,
class size could be reduced from an average of 22 to 13. While
this change may not really be possible due to the need to provide
special services to children with severe disabilities, Miles also pro-
vided a number of different policy options showing how the av-
erage class size would vary as some of the district’s current special-
education practices were continued. Her analysis provided infor-
mation that a school board could use to make policy decisions on
class size and the delivery of special education.
Recently, a number of researchers have conducted a major study
of school-level resource allocation in four urban school districts
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in the United States—Rochester, New York City, Chicago, and
Fort Worth. In their introduction to a special issue of the Journal
of Education Finance devoted to this work, Goertz and Stiefel
(1998) focus on three things:
• Intradistrict fiscal equity
• Decision-making processes
• Considerations for implementation of school-level databases
A number of factors take on heightened importance when
school-level equity is considered.
• School-level analyses can lead to public comparisons among
local schools leading to potential conflicts between the goals
of horizontal and vertical equity. Some schools may appear
to have more resources than others due to the special needs
of the children at the school. While this meets the tradi-
tional goal of vertical equity, it may appear unfair to par-
ents of other nearby schools who only see that their school
does not have as many resources available to them as does
the school with the children with special needs.
• Local constituents don’t always understand differences be-
tween per-pupil positions and per-pupil expenditures. Dif-
ferences in salaries of teachers could lead to lower teacher
costs per pupil at schools with relatively more teachers, con-
founding analyses that rely on expenditures and pupil/teacher
ratios.
• In all four of the districts studied, school-based budgeting
takes place only at the margins, with relatively little real
discretionary authority allocated to the school sites. More-
over, it is generally the principal who has the most power in
making those fiscal decisions that are possible at the school
site. It is critical to specify clearly who is ultimately respon-
sible for the academic and fiscal performance of the school.
Where this is not clear, conflicts between site councils and
the principal have arisen.
• Data on dollars, positions, outcomes, and demographics
should be integrated into one database. Districts typically
keep these data in different databases. It is typically diffi-
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cult, if not impossible, to merge the data on students, teach-
ers, and spending into one, unified database. By maintain-
ing all these data in one, easily accessible data system, com-
parisons across students and schools will be facilitated.
In addition to this work, Bruce Cooper and teams of analysts
from Coopers and Lybrand have collected and analyzed a great
deal of data from New York City Schools and other districts
throughout the country. The initial “cascade” model developed
by Cooper and others (1994) attempted to track funds starting at
the central-office level as they “cascaded” down to the local schools.
The model has been revised over time and is now available to
school districts through Coopers and Lybrand under the name
In$sight. The model divides expenditures into ten categories, five
each at the district and school levels. At each level the same five
functions are specified:
• Administration
• Operations and facilities
• Teacher support
• Pupil support
• Instruction
The findings from Cooper’s model when applied to eight
school districts across the country showed that central-office ex-
penditures consumed between 6 and 20 percent of district expen-
ditures, leaving between 80 and 94 percent for the schools. The
model forms the basis of the Ohio school-level data collection,
and a variation of it is in use today in South Carolina as well.
Cooper (1998) indicates that Hawaii is looking into the use of
the In$ight model to track expenditures in the schools that are
part of that statewide school system.
Conclusion
Collecting fiscal, staffing, and student data from increasingly
smaller and more disaggregated levels of the school system makes
the task more and more complex. As the pyramid in figure 5.1
shows, a state-level data system has only 51 data-collection
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points—the 50 states plus the District of Columbia. District-
level data systems have over 15,000 data-collection points, while
a national school-level data system would require collecting in-
formation from over 80,000 individual schools. Because of dif-
ferences in reporting requirements—both district and state—as
well as the potential for data-entry errors at each level, comparing
information across units, be they schools, districts, or states, is
difficult.
The complexity of collecting data on educational resource al-
location and use is confirmed by the difficulty NCES had in de-
veloping a cross-walk to enable it to report state-level school fi-
nance consistently across the 50 states. In the end, only 39 states
were successfully included in the cross-walk due to the difficul-
ties of finding ways to compare individual state systems. As the
number of entities included in the database increases, the com-
plexity grows.  Although this problem may be mitigated some-
what by the ability of a state to force districts to accept a standard
reporting system, the problem is still immense.
Figure 5.1
The Data-Collection Pyramid
51
States
15,000 +
Districts
80,000 Schools
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Assuming a state is willing to undertake the expense of devel-
oping a school-level data system, it gains a wealth of information
that can help state and local decision-makers understand how the
schools of that state operate and how schools translate resource-
allocation decisions into student outcomes.  Moreover, it can help
states develop accountability standards for the schools, making it
possible to know immediately which schools are succeeding and
which need assistance.
Despite all the potential for school-level data, it is not certain
that once the data are collected we will be able to answer all the
questions we have or that we could pose. Recent research in Ohio
has shown that once people understand what the data system can
provide, they want more capabilities.  Continuing to refine and
upgrade any data-collection system is both important and costly.
Berne, Stiefel, and Moser (1997) state that while many different
school-level data-collection efforts have recently begun, at some
point it will be “important to use cost-benefit principles in decid-
ing what kinds of uniform data to gather across schools in a city,
state, or the country.”
Data collection is a valuable activity only if it is accompanied
by clear, well-thought-out analyses using those data. Each state
legislature generally wants to know that the funds it appropriates
are being well used, but the quality of school data available at
present is generally inadequate to fulfill this purpose. Most data
collection to date has been restricted to district-level data, and the
analyses have been narrowly focused rather than comprehensive.
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CHAPTER 6
Conclusion:
Components of a Productive System
The evidence presented in the preceding chapters makes it difficult
to reach a strong conclusion whether and how money matters in
improving student performance. Even though virtually all educators
believe that additional resources will lead to higher student perfor-
mance, the knowledge is still incomplete on how best to spend dol-
lars to achieve our goal. As a result, demands for more money, absent
a well-reasoned description of how the money will be used, do not
build confidence that the money—by itself—will make a difference.
Hanushek (1994a, 1997) argues that the proper incentives
for better performance and efficient use of educational resources
are not in place, and that a system that holds schools accountable
for student performance is essential to the more effective use of
existing and new money.
Improving student performance, with or without new funds,
requires four ingredients:
• Reallocation of existing resources
• Incentives for improved performance
• Development of the concept of “venture capital” for schools
and school systems
• A more market-based budgeting environment
Each is described in more detail below.
Reallocation of Existing Resources
Regardless of what impact additional funds might have, it is
important that existing resources be used as efficiently as pos-
sible. In her study of the Boston school district, Miles (1995)
found that if all individuals classified as teachers were to teach
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classes of equal size, the average class in the district could have
been reduced from 22 to 13 students. While this would have
placed all children with disabilities in regular programs, Miles
also provided estimates of what the average class size would be if
some of the most severely disabled children continued to receive
services under current programs. Dramatic class-size reductions
were still possible.
Miles’s work highlights the fact that in many districts it may
be possible to further reduce class size through different assign-
ments of teachers throughout the district. To the extent that
smaller class size improves student performance, these changes
would offer an improvement in student performance at little or
no cost.
Odden and Busch (1998) argue that schools can find the ad-
ditional funds (which range from $82,000 to $349,000 per school
per year) to finance the various New American Schools designs
through a combination of creative use of categorical funds, elimi-
nation of classroom aides, and reallocation of resources, such as
the elimination of one or two teaching positions. While some of
these options may result in larger classes, or fewer teachers, the
more intensive use of staff and greater professional development
activities available seem to result in improved student performance
in many of the schools that have adopted these designs.
Before seeking additional funds, there may be ways to restruc-
ture what is done with current funds. Accelerated Schools, the
New American Schools program designs, and hard analyses of
current staffing patterns could all yield improved student perfor-
mance.
Incentives
The use of incentives to improve school performance is not a
new idea. Unfortunately, the incentives that seem to have the most
success are sanctions. Schools faced with threats of intervention
often act quickly to improve performance rather than risk the
stigma of a sanction. Conversely, many positive incentives have
been less successful. For example, high-performing schools are
often granted waivers from state regulation in exchange for suc-
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cess. In this case, the regulatory system loosened constraints that
may have made the system successful. Perhaps the more appro-
priate incentive would be to provide such waivers to
underperforming schools with the hope that increased flexibility
would lead to improvements.
Hanushek (1997) argues that the incentives currently in place
in schools need to be changed because they do not encourage teach-
ers to work to improve student performance. He suggests that
there is not sufficient awareness of positive performance incen-
tives, and that more experimentation and research are needed.
Venture Capital (Equity)
In a study of the costs of implementing California’s “Caught
in the Middle” reforms for middle schools, Marsh and Sevilla
(1992) found that the annual costs of restructuring schools to
meet the requirements of this program were between 3 and 6
percent higher than current average expenditures per pupil in Cali-
fornia schools. They also concluded that the first-year startup costs
amounted to approximately 25 percent of annual costs.
The problem schools face is finding those startup funds. For
example, in a large district with 10 middle schools, each with a
budget of $10 million, the initial startup costs would be $25
million, a figure that would be hard to find in a district budget.
However, if the program were started in two schools a year, the
annual cost would be only $5 million. Since the money would be
for startup purposes only, once the $5 million was appropriated
the first year, it could be transferred to two different schools each
year until all 10 schools had implemented the program. Then,
the district would have $5 million to put to some other good
use.
Related to the concept of venture capital are revolving funds.
This is a concept that offers a way for school districts to deal with
large purchases that occur on a regular, but non-annual basis, like
computers. The average computer purchased for use in a school
probably has a useful life of three to five years. Many schools are
unable to replace their computers on that short a timetable. As a
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result, there are a lot of schools that continue to use old Apple IIe
and similar vintage computers.
As described above, budget procedures in school districts do
not reward schools for saving resources in one year to make large
purchases the next year. A school that receives a sum of discre-
tionary money in one year is likely to lose any of the funds it has
not expended by the end of the fiscal year. As a result, schools are
often unable to make a large coordinated purchase of computers
and associated equipment at one time.
A solution to this would be a revolving fund in the district to
pay for such purchases. Suppose a district with eight elementary
schools wants to support a computer lab of 25 stations in each
school. It estimates that each lab’s computers need to be replaced
once every four years, and in today’s dollars the cost of replacing
the entire lab is approximately $70,000. Assuming the district
had found one-time funds to establish the labs, it would prob-
ably try to provide each school with equal annual funding for
replacement of computers. This solution is generally used in dis-
tricts in an attempt to provide equitable funding to each school.
The cost of this would be $140,000 (0.25 x $70,000 x 8). In this
case, however, equitable funding has a significant drawback: Since
this funding is only enough to replace one quarter of the comput-
ers each year (a four-year replacement cycle), schools would find
themselves with four different computer versions in each lab all
the time.
An alternative would be to establish a revolving fund of
$140,000 a year. This fund could be used to completely replace
the labs in two schools each year, thus establishing a four-year
replacement cycle and ensuring that each school’s computing fa-
cility is equipped with similar computers. It is likely that under
these circumstances the labs would function more smoothly with
fewer problems related to the difficulties of networking different
computers with different capabilities. Schools would know ex-
actly when the computers in their labs were to be replaced. More-
over, though capital spending across the eight schools would not
be equitable on a year-to-year basis, equity over the lifetime of
the computers in the labs would be maintained.
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The revolving fund could also be applied to the provision of
professional development services and other school-reform efforts
that require one-time or non-annual expenditures. One problem
in education today is that once funds are appropriated to a school
or program, they become the possession of that entity. Finding a
way to use the money in a revolving fashion would facilitate con-
tinued improvements in educational programs. The major prob-
lem is determining who gets the venture-capital funds first and
who has to wait. Today in many large districts, the superinten-
dent publishes lists of the best and worst performing schools, and
such lists could be used to prioritize the allocation of these funds.
Another issue is the equity of the distribution. While some schools
will get more one year than others, over the established time pe-
riod all schools will receive the funds, so one simply has to accept
the idea that equity is measured over some time frame, and not
on an annual basis.
Market Approaches
 Many of today’s reformers call for market-based changes in
the organization of our schools. There are many ways to intro-
duce the market into the educational arena, but most of these fall
in one way or another under the heading of school choice. Public
school choice can be considered as either intradistrict or interdistrict
choice, and these can be broken down further into the various
types of programs in each category. Two other types of choice
involve the blurring of the line between public and private educa-
tion: private school vouchers and privatization of former public
schools. Each of these will be discussed in turn.
Intradistrict choice programs, by definition confined to one
school district, grew largely out of an attempt to desegregate
schools rather than to provide competition or parent choice. The
first of these programs is called controlled choice, where districts
created models for assigning students to schools outside of the
traditional neighborhood school model as a way of reducing seg-
regation (Rouse and McLaughlin 1999).
A second type of intradistrict choice program is the magnet
school. Magnet schools were designed to attract white students to
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schools with high minority populations, often located in heavily
minority communities. Magnet schools can be either entire schools
with specialized education programs or specialized education pro-
grams within regular schools. Studies have shown that magnet
schools are effective in reducing segregation (Blank, Levine, and
Steel 1996). While desegregation was the driving force behind
the development of magnet schools, such schools have introduced
more choice, and competition, into the educational arena.
The newest model of intradistrict choice is the charter school.
With the development of the charter school, the purpose of the
choice models shifts away from desegregation to a focus on pro-
viding parents with the choice to send their children to schools
that may be less regulated than their traditional neighborhood
school. These schools operate under a charter between those who
organize the school (typically teachers and parents) and a sponsor
(typically the local school board or state board of education).
Charter schools may provide specialized education programs
or they may offer a regular education program, but the lack of
regulatory constraints allows them to deliver it in innovative ways.
For example, the school has more control over important issues
such as hiring and budgeting, and often this control is shared
with the parents as well. While the theory is that having control
over hiring practices may allow these schools to hire a select staff
that can positively affect student achievement, more research needs
to be done to ascertain whether those effects actually exist. The
same is true for the theory that charter schools stimulate creative
innovations in education that positively influence student achieve-
ment. While some anecdotal evidence suggests that this is the
case, more research must be done to determine the impact on
student achievement.
Interdistrict choice programs allow the transfer of students
between school districts. Although interdistrict choice programs
also grew out of attempts to desegregate, they always had the goal
of increasing parental choice as well. Many states allow interdistrict
choice through open enrollment policies, which vary from state to
state. Some states mandate that all districts have open enrollment,
while others allow districts to choose whether they wish to be
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open or closed. By the 1993-94 school year, open enrollment was
the most common school-choice program in this country. Twenty-
nine percent of school districts had open enrollment compared to
only 14 percent of districts with intradistrict choice (National
Center for Education Statistics 1996). By 1997, 18 states had
some form of open-enrollment legislation. However, participa-
tion in such programs is still quite low (Rouse and McLauglin
1999).
As with intradistrict programs, many theorize that this injec-
tion of competition into education will improve its quality. This
may be more probable with this type of choice because of the
potential for districts to compete with each other. However, giv-
ing parents the opportunity to choose the district in which their
child is enrolled may serve to weaken the link between district/
school quality and residents, perhaps causing a reduction in in-
vestment in the local school system. As was previously mentioned,
the number of children participating in open enrollment is lim-
ited, and these potential collateral effects have not yet been ob-
served or studied.
Perhaps the most talked-about form of choice program is the
voucher program. Voucher programs can be organized in different
ways, but the basic idea is to give some children access to private
schools by issuing vouchers to their families, which the families
then give to the school in lieu of a tuition payment. Often these
programs have the intention of allowing low-income students to
go to schools they could not otherwise afford to attend, though
vouchers are not necessarily limited to those in poverty. These
provisions depend on the particular voucher system in place at
the state or local level.
While the idea of vouchers is not new, such programs are still
relatively limited. In 1990, Wisconsin became the first state to
implement a program that provides vouchers for low-income stu-
dents to attend nonsectarian private schools in Milwaukee (Witte,
Sterr, and Thorn 1995). This program has since been changed to
include parochial schools as well (Witte 1998). Ohio adopted a
similar program in 1996, one that allows students to attend both
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sectarian and nonsectarian private schools (Greene, Howell, and
Peterson 1997).
To date, a limited number of voucher programs have been
evaluated. Witte’s (1998) evaluation of the Milwaukee Voucher
Experiment produced mixed findings. On the one hand, parents
were pleased with the choice program, especially in contrast to
the schools their children attended before receiving the voucher
that allowed them to transfer to another school. The fact that
parents were happier with the schools their children attend also
led to greater parental involvement. On the other hand, the effect
on these children’s test scores was not as dramatic as the program’s
creators might have hoped. In many cases, test score gains were
similar for students in the choice program and those who were
still enrolled in the Milwaukee Public School System. In addi-
tion, three private schools closed midyear, creating upheaval for
the families whose children attended these schools.
It is important to consider the complicated context from
which these findings are taken, but Witte’s conclusions do not
support the argument that the competition provided by choice
will positively affect student achievement. On the other hand,
Greene, Peterson, and Du (1997) reanalyzed Witte’s data using
different controls and statistical procedures and concluded that
student test scores did rise in Milwaukee voucher schools. The
different findings led to considerable debate. Clearly more re-
search is needed, perhaps on larger voucher experiments. At this
point, however, it is safe to say that “the verdict is still out” on
the impact of voucher programs on student achievement.
The last market-based approach that will be discussed here is
the privatization of schools that were formerly public. This is also
a relatively new approach, and one that arose largely out of a de-
mand for strategies that could save failing schools. The argument
is that if public education functions like a monopoly (a firm that
has control over its price and product), because it is not subject to
competition, it has little incentive to function efficiently. By in-
troducing some competition through privatization, schools would
be forced to provide higher quality education at a lower price.
CONCLUSION 109
Privatization in the education sector typically involves con-
tracting out services. And while some services (such as food ser-
vice) are contracted out in many public schools, the issue here is
school boards and school districts that have contracted with pri-
vate companies to run entire schools. Companies like The Edison
Project and EAI (Education Alternatives, Inc.) form an agreement
with a district whereby they receive the money that the public
school would be getting for the children who attend the school,
and run the school using their own methods. Ostensibly, these
methods can raise student achievement even while operating at a
lower cost.
The Edison Project has been evaluated to determine whether
these effects indeed occur and the results seem promising (The
Edison Project, 1998). However, just as with the previous ap-
proaches that have been discussed here, not enough research has
been done to know what the long-term effect will be of allowing
private companies to run public institutions. There are a number
of philosophical questions that must be addressed. For example,
if The Edison Project is successful at running the school at a lower
cost than what the district (taxpayers) pays them, should private
stockholders profit from this efficiency? This and other questions
will have to be answered if companies like Edison continue to
form such agreements with public school entities.
While there are many ways of inciting competition in educa-
tion, choice programs tend to be the most controversial and there-
fore get the most attention. Those who oppose choice programs
have a number of objections. Probably the most common one is
that while the introduction of market competition in education
is supposed to improve the quality of education, this will only
happen for a select group of children, thereby leaving the others
with either the same poor-quality education or worse. Opponents
argue that competition means the good schools will thrive and
the bad schools will shut down, but this is unlikely, particularly
in large, overcrowded urban districts. More likely, students whose
families have the resources, time, or acumen to work the system
might get into the better schools, while others will not.
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Picus (1994b) suggests market-type mechanisms are needed
within school systems. He argues that for markets to succeed,
failure is an essential ingredient. Since it is unlikely schools will
close (or fail), a proxy for that failure is needed. He suggests that
schools be given more authority over the use of their resources
and be held accountable for student outcomes. Schools imple-
menting successful programs will meet their goals; those select-
ing inappropriate programs most likely will fall short of those
goals. Providers of unsuccessful programs will go out of busi-
ness—leading to the failure that is part of a market—and provid-
ers of successful programs will thrive, be they school districts,
consortia of school personnel, or private companies.
Picus goes on to suggest that the market for teachers within a
district be made less restrictive, with principals seeking teachers
who share their management style and programmatic vision.
Market mechanisms are a powerful tool for improving the
performance of an organization, but current models for market
structures in public education have not yet been fully evaluated.
This has lead to an environment of uncertainty for the public and
policymakers alike. Until more research can be completed, the
long-term effects on student achievement, as well as broader is-
sues, are unclear. Picus’s suggestions are designed to provide the
incentives of a market but avoid much of the resistance and un-
certainty frequently associated with them.
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In Search of More Productive Schools:
A Guide to Resource Allocation
in Education
by Lawrence O. Picus
Over the last 40 years, resources for public edu-
cation have increased dramatically. Where has this
money gone? And has it been spent in ways that
lead to improved student performance?
 Should it be used to reduce class size (the most
consistent use of additional funds in the last 40
years), raise teacher salaries, build new buildings,
or provide better professional development oppor-
tunities?
This volume describes the important compo-
nents of the research on whether, and how, money
matters in education. The volume examines pro-
duction functions, adult earnings as a measure of
student outcomes, resource allocation, class-size re-
duction, the collection and use of school-level data,
and policy considerations in making more cost-
effective use of educational resources.
On a subject well known for its complexity and
ability to inspire controversy, Dr. Picus demon-
strates an authoritative grasp of the issues and a gift
for clear, judicious expression. He has created a book
that is an outstanding example of information analy-
sis at its very best—lucid explication of findings,
balanced discussion of issues, and insightful con-
clusions and recommendations.
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